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Progress ITlLTt^TltT >"» to bloc k cell cv , 

was not reflated bS • ' ThG ex P re "i°n of aL^ Gl ? 01 

on ln H226 and H358 cells, while 


it activated p27KIPl ex^e 
affect transcription of 

cyclin Dl or CDKI expres^n were observed'at 1? ■>& * . 3 

Our results indicate that mimosine mav hwv i? 3fter dru ? addition, 

mechanisms and this ami™ Sd a if /f" P rollf erafc i°n by multiple 
cycle control. 13 3 useful a 9 en t for the study of cell 


psion in H322 cells. However, ^mosine does not 
e genes directly because sign^ant chants In 
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reguL'ory'' roL^in ^duTa'tinf'' 6Xtracellul - Protease, have specific 
signaling 7 molecules to acUvaL STE, T" 8 ' Proteases ^/act as 
(ERK)-2 pathway to partJcSte In I?f« tracel ^lar regulated kinase 
production. Most reports o^e roL o^ n^ 315 ' a P°P tosis ' and cytokine 
however, focus on their stimulatory effects iTt^lT* Cel1 si ^aling, 
first time that extracellular r,™Z errects - In this study, we show for the 

We show that bro^S^" "mixture'of "J 'J" bl ° Ck Sign31 ^^T. 
stems, blocks activation of ERK-2 in ThO t ?■ pr ° teases ^™ Pineapple 

anti-CD3epsilon mAb, or stimulated ! « lls /timulated via the TCR with 

The inhibitory activity of bromelai^ was T^T ?* and Calcium i°nophore. 
activity, as ERK-2 inhibitl k P f'" 1 ° n its Proteolytic 

cysteine protease inhSiS! L abrogated by E-64, a selective 
not causeS by nons"pec"mc n™? • inhibit °*Y ef f ects were 
effect on ERK activation Rrnmai=f« ,f^f ' . . 3S . . the Please trypsin had no 
IFN-gamma, and IL-4 n^NA accumulation PMA " in duced IL-2, 

cytokine mRNA production ?£T dati suo^l * n °. ef feCt ° n ^"induced 
ERK-2 in PMA-induced cytokine producMof k t Critlcal requirement for 
production. Bromelain did not act on 'pp^^ TCR - indu "d cytokine 
inhibited P 21ras activation, an Sector ^o!. f directly, as it also 
in the Raf-l/MEK/ERK-2 kinase siJna??™ molec " le upstream from ERK-2 
bromelain is a novel inhibitor If 2 Cas " de - The results indicate that 
suggests a novel role ror^x triced J Slgnal trans ^ction and 

intracellular signal transduct^patnwa^. inhib ^ors of 
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L-Canavanine (CAV) is ^ h-i/rv^*- 
Potent L-arginine antitabo^ ^1™^^™ and * 

can inhibit the proliferation 


treatment of human lun^denocarSnLa S« wii^JSm"^ ^ 
inhibition ; Gl phase arr^t i << I~ . f ltn °* v caus ed growth 

incompletely phosphorvlated ^ C °^ anied by accumul ^ion of an 

Phosphorylation is necessarv fir r,n ^ retlnoblas toma protein, whose 
in addition, CAV inSuces the f-ressio^of "k" £ron G1 t0 3 P hase " 
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inhSfleil ^lJ rl SSS-.iS fla Sr i J h . in 1 S ° y ? eanS ' iS r ^- ted t0 

sr si^^ 

activi" P when quiescent BALB/c°3T3 f C ^ lin " de P end -t k i naS e-2 (CDK2 ) 
in these cells S iS' l^f^ stimulat ^ with serum, 

increased hv ! inhibitor, p21 (Cipl/WAFl) , is markedly 

incrL "d.^ r e^entLnr" ^ inhibit ~' P27(Kipl,/is not 

inhibits proMferaSoro \1e y celi g s r °rn n a g doS L d /C A' ^ 
cytometric analvsis *nH ™f ? dose-dependent manner. Flow 

genistein blocks* Jh e Tl ^' ^ s ^ thesis indicate that 

concomitant with G2-M arrest ™ n^T ° f theS6 CellS ' which is 
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a process requiring 


(juard cells. Double-mutant analyses of eral with the ^-Senfitim 
^ranspSatlonafSerioss'ouiin/o^ht SSSS. " redUCtl °" 
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Promoter activation and following induction of the P 21/WAF1 gene bv 

ZTi'LlTu^n^ G1 PhaSe ±n A549 ^ adenocarcinoma cells. 

Bai F, Matsui T; Ohtani-Fujita N; Matsukawa Y; Ding Y; Sakai T 

Me^inTaa'pa^ PreVentiVe Medicine ' ^to Prefectural University of 
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Flavonoids are present in many plants including edible fruits and 

Kef IJSdaKr^' many ° f biol °^ ical activities of fLvonSds have 
£ 5 lavone « a well known flavonoid, and many of its 
derivatives have been shown to have anti-prolif erative effects on several 
cancer cells. We report here that flavone can effectively inhSt £he 
cell growth of human lung adenocarcinoma A549 cells L a dose-dependent 
manner and 100 microM flavone causes cell cycle arrest at the Gl phase is 

the 1^1™ U T 6rlyi ! ig . the C6U CyCle arrest ' fla vone markedly increases 
the mRNA and protein levels of a universal inhibitor of 
cyclin-dependent kinase, P 21/WAF1, and inhibits phosphory^iof 
?iav^ in H ma (RB> P rotein - ^though A549 cells possess wild-type p53 

fidur?fnn J**™* the P " P rotei *' -uggeating that p21/WAFl 

increa^ li ^-^pendent. In addition, 100 microM flavone'significantly 
increases the promoter activity of the P 21/WAF1 gene by 5-fold. ?hese 
results suggest that the Gl phase arrest by flavone is due to 
p53-independent transcriptional induction of the ^21/WAFl gene and 
the subsequent dephosphorylation of RB protein. 
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Lupane derivatives from Lophopetalum wallichii with farnesyl protein 
transferase inhibitory activity. y protein 
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barf^f^o^hoiS 1 ? 6Xtra ? tS ° f the St6mS and of the stems and stem 

bark of Lophopetalum wallichii were found to be inhibitory in a 

activS auIaS" t " n % fera -. < FPTase > Hoassay system. ££ng°3L course of 
ochraceolide A ■ , ^ ^ lu P a ne-type 9 triterpenes, 

ochraceolide A (1), ochraceolide B (2), betulin, and lupeol and the new 


by preparation of ^th^pox.de Somers" iT^lnTrl W was determined 
derivative, 20-epi-ochraceolide r % , " eW sertlls ynthetic 

established by reduction of ? „?th 'i- ^ The st ^ture of 4 was 

exhibited significant ShiwV wlt \ sod ^. ^"hydride. Compounds 1 and 2 
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Lepley DM; Pelling JC 
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in^ultrLLS^ducId^use 3 '.JE ^ "° 

by which apigenin Mi t f f\« r SS ^ "if^ 3111 -.-danism 

ESX a r G2^ en H n induce Gl arrest ^S^S 

apigenin^nducl^Gl ^esf^uJT^Li fS^..^ t ° f t ^ 

d^e^pe^nt "Su?^ 4 arres f * J™ ^ ~" 2 

measured by fl c S t r r ^ the G °/ G1 ^nd G2/M phases as 

using HDF that were synchronised fn rn h".? 4 m0re Clearly defined bv 
replating at TubLnSue^ dens^i then released from quiescence by 

apigenin The w ana in medium containing 10-70 microi 

expression 24 h later A dnt/J cell-cycle progression or cyclin Dl 

percentage of ce^ls in S ohal ^^n^ X ° W M 10 microM reduced «ie 
treated with solvent aLne L *° % Com P ared with control cultures 

indicated that cvcSn m w^ ^ anal y sis of apigenin-treated HDF 

cells, which sLnlSs that th.r^ 633 ^ at Mgher leVels than in untreated 
GO quiescent tJS si iSe^ST"^ " G1 ph " e rather than in a 

kinase 2 (cdttf" ^ne ""^iSf ^"SSa^ CyClin : de P- d -t 

apigenin-trea?ed 10n • ° f Cdk2 kinase activity in 

hypo^osp^Sed "orm oTthe""™? ^ accumulat ^n of the 

western blot analvfis tL \l etlnoblastoma <*>) protein as measured by 
induced in % / k inhibi t°r P21/WAF1 was also Y 

treatment produced a Gl cSl-cvcU arr.»t JJ ~"Cl"»ion, apigenin 

inducing p21 /WAF1 , 9 a known downsJr^am ^fe^t'r of th^n^rf ^ 
suppressor protein. "rector of the p53 tumor 
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inll™ttl^°\J S the M^Sal^t feting, Protein-protein 

as Ras small GTPases and prSexn kinales^in , key H re ^ lato ^ Proteins, such 
this report, we describe thl klnase f ma wide range of eukaryotes. In 
protein ^arnesyltra'ferase ^Tale^'ano" ldentificati °* of a plLt 
control of the cell nv.ii r: J„:r\ ! nQ for its role in the 

the FTase beta subunit 1« P f 3 g6ne encodi ng a homolog of 

reaction-based strategy a siSaTaSo ^ ^ ' chain 
encoding a homolog of the F Ta ^f f a PP"ach was used to clone a pea gene 
the pea FTase homologs wis ^Tl The biochem i«l function of 

enzyme activity using* FTase fusion Trtt * ^ reconstitu tion of FTase 
coll. RNA gel blot analyses showfd Jh = i- ? f ^ /^"Pressed in Escherichia 

sssLtiS iriLr ^ S r ----- « 

inhibiting mito,l. P . e S growt^JSe cells Sna"" " 
cells, manumycin completely blocked m^T; k L 5yncl,t01llM<i BY " 2 
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Reversion of v-H-ras-transformed NIH l?i « k 

inhibiting mitogen activated protein kinase and it? thr0Uflh 

oncogenes. ^ Kinase and its downstream 

Kuo ML; Yang NC 

T^'JE^'lTS C S' ° 0lleSe ° f MediCi " e ' university, 
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Phen^ypes' of ^T-llttTrltt ^T** ° f transformed 

concentration of 12 5 rScroM iTSL ^ C6llS at a <* uite !«• 

components of this Ras-meSaS" J^n ?• StUdy ' We have examined the 

they were involved in t*l ' aoioln^f t0 dete ™^ whether 

Interestingly, the consitSivefv ^ P ? ^ in 7 induced reversion process. 
(MAPK) in 9 the ras ^ransformant wlf ^1°^ activated P^teiS kinase 

itlVuL* it 

oncogenes 4^-^' J^S^JTS 


1 cu reversion of v-H-ras-trM formed NIH 3?3 

cens may occur by inhibiting MAPK activity and its downstream 
oncogenes rather than by affecting the expression of the ras gene 
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Spinach seedlings were found to contain farnesyl protein transferase The 
enzyme ls activated by Zn2 +/ but not by Mg2?. The pH opSmum is 
approximately 7.0 and maximal activity is obtained at 40^45 LgreesC The 

Tf s'o 0 ^^ 6 fa r Syl -strata is 1^7rlT.\estlTn 

blotting of soluble proteins with an antiserum raised against mammalian 

tr^inL'h " tranSf6r T demonstrated a specific cross-re"ti™ w "£ 
the spinach enzyme. The antiserum preferentially recognises the 
beta-subunit of the heterodimeric farnesyl protein transferase and He 

SDS^pSe ; h g e SPinaCh POl ^ tide has a 'molecular mass 0" 42 £L on 
SDS/PAGE. The enzyme can employ dithiothreltol as an acceptor for the 

the^^ ub^ralL^'on^t^ 5 ^ ^ ° f 8 thi ° 6ther ^* 

h2 S ? " St f a ! :es : 0n the basis of this discovery, a new method was 
developed utilising the hydrophobicity of the reaction product and its 
interaction with poly (propylene) . During in vivo 'l b [ n til 
plants took up dithiothreltol, which inhibited the 

fjff V™ ° f [3H]mevalonate metabolites into proteins, indicating that 
dithiothreltol might be isoprenylated in vivo as well as in vitro However 
isoprenylation of some proteins remains unaffected by diSiothreitoi 

Is^TelonltrT, e ^\ tenCe ° f diffSrent i-oprenylation mecLnisms "SS ?t 
is demonstrated that plants possess farnesyl protein transferase 
which resembles its mammalian and yeast homologues. esterase, 
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Protein isoprenylation in suspension-cultured tobacco cells 
Randall SK; Marshall MS; Crowell DN 
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IoIS^m" 1 ^ (UNI r° * TATES > A P r 1993, 5 (4) p433-42, ISSN 

1040-4651 Journal Code: BJU 

Languages: ENGLISH 

Document type: Journal Article 

Record type: Completed 

proteL, ma ^^^ . and ^ east P«teins, including small ras-like OTP binding 
IZn u hetero ^imeric G protein gamma subunits, and nuclear lamins have 

aciS l^vlatioHf^ 17 link f d t0 iS ° Pren0 id Natives 0^1^ 
acia. isoprenylation of these proteins is required for their a^pmhh, i 


are membrane associated, many are similar in mass to igfcalian ras-like 

GTP binding proteins nuclear lamins. Furthermore is shown that 

tobacco cell extracts catalyze the transfer of radioactivity from 
3H-farnesyl pyrophosphate and 3H-geranylgeranyl pyrophosphate to protein 
substrates in vitro. These studies indicate the presence of at least two 
distinct prenyl rprotein transferases in tobacco extracts: one that utilizes 
farnesyl pyrophosphate and preferentially modifies a substrate protein with 
a CAIM carboxy terminus ( farnesyl : protein transferase) and one that 
utilizes geranylgeranyl pyrophosphate and preferentially modifies a 
substrate protein with a CAIL carboxy terminus (geranylgeranyl :protein 
transferase type I). This work provides a basis for future work on the role 
of protein isoprenylation in plant cell growth, signal transduction, 
and membrane biogenesis. 
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The three-dimensional structure of the bifunctional proteinase 
K/alpha-amylase inhibitor from wheat (PK13) at 2.5 A resolution. 

Zemke KJ; Muller-Fahrnow A; Jany KD; Pal GP; Saenger W 

Institut fur Kristallographie, Freie Universitat Berlin, Germany. 
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Wheat germ contains an inhibitor for proteinase K, called PK13 (Mr 
approximately 19,600) which simultaneously inhibits alpha-amylase . 
PK13 was crystallized, space group P21, a = 43.02 (5) A, b = 65.18 
(7) A, c = 32.33 (4) A, beta = 112.79 degrees (9), X-ray data were 
collected to 2.5 A resolution, the structure solved by molecular 
replacement on the basis of the atomic coordinates of the homologous 
Erythrina caffra DE-3 inhibitor, and refined with simulated annealing 
techniques with a current R-f actor of 21%. The three-dimensional structure 
of PK13 is stabilised by two disulfide bridges and has a central 
beta-barrel with distorted beta-structure. In analogy to related 
inhibitors , the binding site for proteinase K is assumed to be 
located on the surface of the protein (amino acid residues 66-67), although 
the 75-76 peptide bond is cleaved upon binding. 
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Direct activation of the fission yeast PAK Shkl by the novel SH3 domain 
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ABSTRACT: The p21-activated kinase (PAK) homolog Shkl is essential 

for cell viability in the fission yeast Schizosaccharomyces pombe. Roles 
have been established for Shkl in the regulation of cell morphology, 
sexual differentiation, and mitosis in S. pombe. In this report, we 


protein" SkbS^denti?* 016 " 1 " ^""erization of a^vel SH3 domain 
protein, SKbb, identif;«»as a result of a two-hvbrid sSn for own 

?hat reXPre f, S1 °^ ° f ShK1 Mdulat -' s **l- The growth inhibition 
that results from overexpression of Shkl in S. pombe cel?s is marked! v 

cXTf ^ a - nUU mUtati ° n in the skb5 gene, Suggesting thafskbS * 
tTsT, positl J el y to the Unction of Shkl in vivo. Consistent with 
this notion, we show that Skb5 stimulates Shkl catalytic function in s 
pombe cells. Furthermore, and perhaps most significant^, we snow Sat' 
catalvMc l e S Pr t SSed f recoI ^ inant Skb5 protein directly^timula^s £he 
t^l y i 5 t VX ¥ ° f recombin ant Shkl kinase in vitro. These and 

1999 
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sIh^^h n „ memberS related to Saccharomyces cerevisiae 

serine/threonine kinase STE20 can be divided into two subfamilies based 
on their structure and function. The PAK subfamily is characterized bv an 
r^^ na ! P 21 ~ bindin S domai " (also known as CRIB domain) a 7 
C-terminal kinase domain, and is regulated by the small CTP-bindina 

SS-SS ^Lr"* CdC \ 2HS - ThS SeC ° nd gr ° U P 15 reprelintS \y "he " 
S « k ? ^ 1Ch contain an N-terminal catalytic domain and lack 
the p21-binding domain. Some of them have been demonstrated 
induce c-Jun N-terminal kinase/stress-activated protein kinase (JNK/sapki 
cascade, while others have been shown to be activSS Sy a subsif of ' 

th^rs^cifi'r^ior^ 0 ^ 0 age r s - aithough iittie ^tiii 

STF?n lliZl i funct )°*- Here, we have identified a novel human 
STE20-related serine/threonine kinase, belonging to the GCK-like 
subfamily This kinase does not induce the JNK/Iapk pathway, b^t 

i?s a e cMvaSS itS ^ ^ " CtiVity ° f JNK/SAPK ' and diminish^' 
Therpf nrp h ' response to human epidermal growth factor (EGF) . 
Snas Jhe "^^nated this molecule JIK for JNK/SAPK- inhibitory 

rou n nd\o T Sc e cufb^we:n 'ne^ep^^ 

inhib^^f ERK 6 Cd D 1f - JIK d °- -J acti P vaJe nd no? does it 

is^ ^Le^y ITols sti r mu\\ r H^, J L K te k re;ti e ngl C y i 1t ty is 

dramatically decreased upon EGF receptor activation" Th^s J^k mLll 

aownstream targets inhibit, rather than enhance, JNK/SAPK 


activation. 
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^ll^Zl p21 ~ ac ^ ivated Protein kinase (PAK)-l phosphorylated 

phosphorylated both by wild-tvoe paki «h!n I? 7 f Z f ' Gal P haz was 
protein Racl and by eJ»»m„^l^tS PA^ mutants "in" 6 - f '"k^ 9 
phosphorylation occurred onlv at Lrifi ™f i mutants. In vitro, 
the major substrate sites S ^oL^k^sYc (PHC?^^"* 5 
Phosphorylate other Galpha submits <il ^ ?3™ i, Tq£ 


^^^t^m<^ 'S^GsT " f -^-elective 
GAP for the Gi and Gq fflSs o £ f D 1 ' ^ jrelativ^Pnon-selective 

PKC did not alter sensitM t ^ gap" OS P hor y^tion of Ser27 by 

inhibition of Gz GAP S by PKC is therpfnr ' * P rev i°usly described 

phosphorylation of Serlfi oh« k f ° re medlated by 

Ser27 by'pKC decreased "he afK^tT^f Ser16 b * PAK1 °* 

phosphorylation of both rescues tl £r Gbeta 9 amma ' 

thus regulates Galphaz fincUon by atten^ 8 ^ fUrth6r effect " PAK * 

effects of both GAPs and rvll* V attenuatln g the inhibitory 

of PAK! toward s-eral prot^^s^tra^ef' 3 C ? text ' the *%**e activity 
Gbetaganuna, suggesting that PAK? ac£ as a "iS^ inhibited by 
Pfotein. This inhibition of mammalian PAKi bTrZl?™*' regulated effe ctor 
with the stimulation of the PAKhomn? eZ ™ Gbeta S amma contrasts 
cerevisiae by the ^et^a^o^^ 
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ABSTRACT: Interf eron-tau (IFN-tau) i« a „ rt , - 

originally identified a an 1 „ novel type I I FN that was 
all of the biological propertS c^otherT' 10 ? h ° rm ° ne - IFN " tau share * 
activity and antiproliferative actfvitv fhSfV ■ ^ includi ng antiviral 
cycle inhibitor gene product p2?wafT It * lnduction of the cell 
cancers, viral infection* , J « 1S a P romi sing therapy for 

sclerosis, without'the ad^se s^de^ST diS ° lderS ^ " 
IFN-beta. Here, we describe novei growtr^d^?^^ " ith IFN ~ al Pha *nd 
expression of functionally active K * induction conditions for the 
Pichia pastoris in a niniLJ SSa for usl * 1 f N " labeled I™-tau from 
studies in solution. Purified Sj-iS \ J " ltlal 2D " and 3D -™* 
by sodium dodecyl sulfate pSyJcJywSj oS^^T"' 35 dete ™ined 
and MALDI-TOF mass spectrometer Ms) fn/ \ elec t r °Phoresis (SDS-PAGE) 
activity. MS analysis confi ™h ,1' stained full biological 

15N incorporation^xceeSing^ U SiSS a "2°S iC - labeling ° f * FN - taU With 
1D-NMR and 15N-1H heteronuclear ' si^ t d ^hroism (CD) as well as 
confirmed that purified ^L^led^VtTr C ° herence <HSQC) spectra 
structure. Besides providinq L?, ! Z^ S 3 Stable secondary 
procedure may be useful for^L ^pressL^anH^ la ^ ling ° f IFN ^ au ' °« 
proteins that are difficult . nd purification of other 

media. difficult to obtain in Pichia pastoris grown in minimal 
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ABSTRACT: The Cdc42p GTPase is involved in the signal transduction cascades 
controlling bud emergence and polarized cell growth in S. cerevisiae 
Cells expressing the cdc42V44A effector domain mutant allele displayed 
morphological defects of highly elongated and multielongated budded cells 
indicative of a defect in the apical-isotropic switch in bud growth. In 
& T I ? Se ° ellS contained on e/ two, or multiple nuclei indicative 

of a G2/M delay in nuclear division and also a defect in cytokinesis 
and/or cell separation. Actin and chitin were delocalized, and septin 
ring structure was aberrant and partially delocalized to the tips of 
elongated cdc42V44A cells; however, Cdc42V44Ap localization was normal 
lT~«^ P rotein analyses showed that the V44A mutation interfered with 
?^f P 1 S , lnteraCti ° nS With Cla4p ' a P2KCdc42/Rac] -activated kinase 
(PAK)-like kinase, and the novel effectors Giclp and Gic2p, but not with 
the Ste20p or Skmlp PAK-like kinases, the Bnilp formin, or the iqglp 
IQGAP homolog. Furthermore, the cdc42V44A morphological defects were 
suppressed by deletion of the Swelp cyclin-dependent kinase 
inhibitory kinase and by overexpression of Cla4p, Ste20p, the Cdcl2 
septin protein, or the guanine nucleotide exchange factor Cdc24p. In sum 
these results suggest that proper Cdc42p function is essential for timely 
^°? r ^ S io n ^ hr ° U9h thS a P ical -isotropic switch and G2/M transition and 
that Cdc42V44Ap differentially interacts with a number of effectors and 
regulators . 
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^^..^icfi^ p^ a :rnii n ^ z ?^rT es po ^> * of the 

signaling pathways including sexua! df^ mly ' P art icipates in 

The regulatory domain of p£2 proteins £ X £ ion * nd Oogenesis. 

kinase catalytic domain, as tKncaSon «f t0 ±nhibit the 

more active. Here we report t£e detection M 9 io » render, kinases 

interaction between Pakl rei S " ln the tw °-hybrid system of th» 

domain. Pakl catalytic doSn b.S and the kinase caffiytL 

on the regulatory domain That Mnds CdcS" higWy unserved region 

activating Pakl. Two-hybrid muS I ' * GTPase P r °tein capable of 

this intramolecular interaction rendered IZ^ indi " at ^ "at 

inactive configuration. We show that klDaSe in a closec » and 

configuration of Pakl. we propose tL^rl^ lnduce an 

intramolecular interactions of Pakl ^f^ 2 inte " ct i°n disrupts the 

autoinhibition. Pak1 ' the ^y releasing the kinase from 
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ABSTRACT: Cyclin-depende Ainase 4 frrim «. ■ • A 

cancers. Loss of Cdk4 "laJion cin occur^^ 1 ^. 13 rai * ul *ted in most 
catalytic subunit or its reaSatorJ * r ° Ugh ^expression of Cdk4 

Cdk4-specific inhibitor^ protein pLlN^^ 1 ^ 0r if the 
attempted to express the „ ! P16INK4A is inactive. We have 

yeast Saccharom^Tcerti^ae C f 4 -nd cyclin Dl, in the 

under control of the strong GAL SteT^nhiLT^T ° f Cdk4 alone ' 
Coexpression of both subunits alloTfo™^ ^ Cel1 growth. 
Dl complex which accentuates growth arre" i°n ° n° Cd ^^ 
only, growth is restored by overexnr^^n! " h Us ex P res sing Cdk4 

molecular chaperone. InterLtlnqlT the Jf hu ? an ™ c ^> * Cdk4-binding 
overcome by both p!6 and p21 Jamuies of Cdk ° n yeast is al *° 

proteins. Moreover fu™I ^ T Cdk-mhibitory 

enzyme -ctKSr^sS^S?^^^ WMCh inSbits Cdk4 
flavopiridol negate Cdk^medJafS The faCt that P16INK4A and 

implies that this simple system canT/^T °* ^ Cel1 ^owth 
C-- SP ecific antagonists S£ « W^^^^ 
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on iimmaohistocheS,^^^ in Method: Based 

glutathione S-transferLelS?-?? mutant T^T" °* P lacent ^ *orm 
investigated in hepatic preneoplastic J* 1 Pr ° tein were 

protocol in the liver of f! A ! by Solt -Farber 

method, administered with BR extract and nf W±th the above 

extract of BR (500mg/kg, has Sll^ grOUp " Result: Th * 

diethylnitrosanune-induced GS^-P ^ Ct ° n the f °™ation of 

expression of mutant p53 and 6 f ° C1 in F344 rat and the 

hepatic, Preneoplastic lesionf aS ^ 111 ^ 33 l0Wer than that <* 

■ with Solt-Farber protocol was deceased bv \h 7 J" Mt liver treated 
These results indicate that BR has inhibit ^f" 0 ' ° f BR ' Co n^"3ion : 
hepatic preneoplastic lesions in FsJfS ^ ^ ° n ° EN induced 
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^e T p^atKn1a r c 0 t o n i ^"cSl^pSf ^ *«* ^.r.ct. with 
functions as a molecular switch fofiNA^ 6111 ; - P21 (Cipl/Wafl) and 
replication is regulated through rcNA e ^c^% *° Underst and how DNA 
mechanisms of these protein interact?™! 1UCldatlon of the precise 
Loop-region mutants in which hulln 1 ne «ssary. Results: 
the corresponding Sacch.^^re^i;:^ 8 SUbstit "ted with 

Analysis of their functions a Ln f NA re 9 lon s were prepared 

canning mutants, demonstrated St slL^ 10 ^ Prepared 
polymerase delta (pol delta Id 1 , ° PS interact with DNA 
P21 binding sites of PCNA mapped bv tff °? faCt0r C (RFC > • Th * 
mutant forms, found to be lS wffh ^ measurem ent of the 
monomer, overlap with RFC- and pol InS"^ structu " of the PCNA 

between p2 i and pol delta Qr ° ^ „" 'f^" Sites - Competition 
efficient inhibition of its s ? i In ? blndln 9 to PCNA results in 
and RFC ATPase bu"not of PCNA lolTnT ^V* 6 "' ° NA ^thesis 
Semi-saturated amounts of p21 selecUve^v ZSJZV* 0 ' Conclusio ^ 
active pot delta complex but not the RFC pcna f0 f raation ° f the 
primers. This differential effect may exoSn T^* &t 3 '~ ends of DNA 
inhibition of DNA replication by P 2l P 6 s P ecific 
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IW«°j£S s^-jfs =-- 0 io„i z i„ g „ dlation 

quantitative analysis of gene Jxpfessfon »\t"* at ±S Unkn ° Wn - Thr °^h a 
have discovered that 1 4-3-3 = t Patterns in CRC cell lines we 

and other DNA-damaging agents^The induction or^l f 

by a p53-responsive element located lTl! 1°, ""^sigma is mediated 

— mediate similar c^^^F ^I^S. If J 


molecular mechanism foi 
eukaryotic evolution aJ 


1997 


2/M control that is conserved 
regulated in human cells by P 5 


ughout 
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"LJ wUh^L^I/S^ ' lateX ° f ^« Papaya, 
by the vapor-diffu.S?^ 0 i Z ^:^S- a f;CHN2J was obtained Y ' 
precipitant. The slat-like crystal * r ^ hano l /et *an 0 l mixture as a 
, with unit cell parameters a = 42 6 ANG b° C ^q 1 ^ ' SpaCe gr0U P P2 * 
beta = lll.Sdegree, and contain IL ' ? 49 ' 8 ANG ' c = 50 -5 ANG, 
crystals are stable in the x rL k molecule in the asymmetric unit The 
molecular model has been placeTin^ 9nddiffract **ond 1.8 ANG A 
replacement. Placed m the unit cell by molecular 
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ABSTRACT: The rerpnt- r-i o 

for the developmenVornew .^SSga^t^'r 10 "' CrSated a nee <* 
provide therapeutically effective tlL^t * S / art ° f an effort to 
dihydrofolate reductase ( DHFR ) » ?* tors of fungal 
crystallized, and determined tke thrill ^ SXpressed ' Purified, 
albicans DHFR. The 192-resSue enT^l ^T^™ 1 Structure of Candida 
colx and purified by methotrexate Sin^v and" * Xpressed in Escherichia 
chromatography, was 27% id^nM^-T ar " nit y and cation exchange 
DHFR were grown as tnThoSn yme c^ST.^ ° f C " * lbica - 

containing a Pyrroloqui^.olinrinhSiS.^e^JS^ 


crystallized with two a^ecules in ^ 

the interactions of nadph witS qUlnazoline inhibitor and 

other DHFRS . However. Sa^TSe* ESve^t' 1 ? f ^ bl »^ to 

DHFR was significantly larger than IhL * *f te Cleft of c - albicans 
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ABSTRACT: Protein kinase c (pro < c„ 

cellular functions, incluST ^TfTrl^l^ inV ° 1Ved in dive "e 
promotion, and cell death, in recfnf^ ' • gr0Wth cont "^ tumor 

suggesting a role for PKC in rlii ? ' evidence ha s began to emera* 
recently, demonstrating a f^SLTli^H^ 01 ' A PaP * r Publi-^d * 
control in y east (Marini, N. T Meldruf £ »nd cell cycle 

3040-305f; V" T "y"°-Kapla;,T™; e - S B T r ?f'?:' Hubberstey, A. 

,.° 3052 >' strengthens this data Th..« (1996) EMB0 J - 15, 

cell-cycle-regulated pathwavs il™, ' the exist ence of 
indicate that PKC may^ ?on;^ 1 S!oJS/ n yMSt and 

links S1 gnal transduction pathways anffS °f n ° f Cel1 cycle ev ents that 
Paper, we will review current daC ™ -J cell-cycle machinery, m this 
targets for PKC regulation pkc *L * CeU Cycle components that are 
of the cell cycle It two ™ites Zr^Tr?^ t<5 ° Perat * as regulars 
transition, m Gl, the overal ' e ff ? 9 1 P ro 9 re ssion and G2/M 
inhibition of the cell cycle at ff^f °f PKC activ ation is 
inhibition correlates with a bLrl ^ G1 ' This cel l cycle 
of the tumor suppressorretinoblasto-'b^rot 0 ^ 1 P hos P h °^ation 
indirect mechanism. The reduced activity oVT^' P res ^^Y through an 
Cdk2, appears to be the major ettect oJ p£ ?• Cyclln - de Pendent kinase, 
systems. This may also underlie the t-l actlv ation in various cell 
Phosphorylation exhibited by PKC iDh J bition of Rb 
described in different SuSief^n JJi^ °?\? eVeral mecha ^s were 
reduced Cdk-activating kinase ac?iJ??v T • t -° n ° f Cdk2 activity by pkc- 
partners cyclins E or A and tJf • y ' dlmini shed expression of the 
cyclin-dependent inhLLrs »21 JJSf 8 "? ex P ressi °" of the * Cdk2 

capable of binding to cycTJn/SL ?™ f"* p27 - KIP1 ' »*ich are 
to play a role in G2/M tran"si£f™ COmplexes " P *C enzymes were also shown 
suppression of cdc2 .rt^S" t i^ v S° n « f ggeSted -chanisms is ^ 
strongly implicate pkc in lamin B nh^ ™° ° f the Pushed data 
^disassembly. lanun Phosphorylation and nuclear envelope 

D^mie Ts7 17 fr ° m f±le: 5 > 
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s^^ri^-cS^ * o= " ^.s^r* the s 

DELTA-Raf-l :ER Ld DE^A-B-Raf S^^T ^ aCtivation of 
overcome by exogenously added arowtJ 5, f * ^ arrMt that was 
DELTA-Raf : ER kinases led to elevTS factors : Activation of all three 
and reduced expression of ^S^hcS™" 8 ""^ CyCUn 01 and C ^ * 
and DELTA-Raf-l : ER induced the expression ^ a ^ tl ^ atlon of DELTA-B-Raf :ER 
activation of DELTA-A-Raf fr h P t t P21-Cipl, whereas 

DELTA- A-Raf : ER, g^raS'bJ P^rmutL^^" 1 ^ P° tentiat ^ *>rm of 
-Cipl expression and elicited cell Zl, ' Stron 9 lv induced p2 l 
DELTA-B-Ra f : ER and DELTA-Raf- l^ER £hese to 
and duration of signaling by Raf kinases Tal^ 5 ^ that the Stre ^ th 
outcome of activation of this thwJ m, ? influence the biological 
activity we demonstrated t£at 1 ow 1 evel s o f ^a f ac t i ° > DE ^ TA-B_Ra f : ER 

^S^^-^ ^« ^^SfoT cel1 cycle — 

DE LTA-ARa f - 1 *e;r in p r ima rv lolTe fl ™ rea ™* P-tein-tagged forms of 
demonstrated that i, J D ? 1 ! Y ° flbroblas ts (MEFs) we 
manner, leadinT^cell ctl Arrest Bv" *%* " 9 ^"^P-dent 
p 21 -Cipl-/- M EFs led to obu t mL?'' 0 " St ' activation of Raf in 
similar to that observed i n ^f "^pmc response that was 
These data indLat "hat, ^^^l 1 ^ 1 ^ 11 ^ ^ th facto - 
can elicit either cell cycJfpJogression or °' * ct ^Y> 

fibroblasts. The ability of Raf to elicit rJi 3rreSt in mouse 

associated with its ability to indurJ CyCle arrSSt is strongly 

cyclin-dependent kinase l^tof^SliTT' 81011 ° f the 
bears analoav to alnha ft"? P 1 lpl ln a ma nner that 

data are co^is'Ln^^witTfro'le^f^f Ra ? k^T^T These 
differentiation of mammaU a "ceu" * ln b ° th P^^ration and 
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isolation and characterization of the krev-T -n. 

superfamily in Neurosoora t ? 9 ' 3 novel me mber of ras 

progression. WeUr ° Spora crassa = Involvement in sexual cycle • 

Univ., Urfwa^is-aapan nStlCS ' ^ R «^tlon Biol., Fac . Sci ., Saitama 
I J SS^026-°89 2 T ar & 255 «> :P«9-437 1997 


RECORD TYPE: Abstract 
LANGUAGE : English 


ABSTRACT: Genes belonging the ras superfamily encode W 

n^o?f S "' We construct ed several mutant krev-1 genes (G21V A68T 

Sr^l ? ? ? ? ° h 15 anal °g° u s to a dominant-negative mutant of 
Ha-ras. Each mutant gene was introduced into the wild-type strain and tL 
phenotypes were analyzed. We could not observe any difference in 

aTthf i r ° Wth b6tWeen th6Se transfonnanta. When each strain was used 
as the female in mating tests, the development of perithe^i rom 

S 0 ?hTr eC1 ? inhibited in »H cases. The result indJcS 
that the krev-1 gene may be involved in sexual cycle progression. 

1997 


4/3,AB/32 (item 19 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2001 BIOSIS. All rts. reserv. 

10973796 BIOSIS NO.: 199799594941 

Homologous regions of Fenl and p21-Cipl compete for binding to the 

aT^Ir?" PCNA: A P ° tential meChaniSm t0 — ^nate^re'pncation 

AuJHOr^DRLI^f^R; D n V±d *^ Gl0Ver **** M ' C ° X Lynne S 

AUTHOR ADDRESS . (a)CRC Lab., Dep. Biochem. , Univ. Dundee, Dundee DDI 4HN** 

JOURNAL: Oncogene 14 (19) :p2313-2321 1997 
ISSN: 0950-9232 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Following genomic damage, the cessation of DNA replication is 

Stirsk'jasStsriS" that interact Sti ^ "~ 

Tetltel I PcTa 9 ndlhe r f° haVe ^ified » interaction 

in DNA ren^fra? structure specific nuclease, Fenl, which is involved 

L??inS ? Deletion analysis suggests that P 21-Cipl and 

™^ ^ SamS regi ° n ° f PCNA - Within Fen l and its homoloques a 

co a ^ain: 9 an n 8 ( ami a o Un0 ■ aCidS, ±S SUfficient *>* ™* binding which 
contains an 8 amino acid conserved PCNA-binding motif. This motif shares 
critical residues with the PCNA-binding region of P 21-Cipl. A PCNA 
binding peptide from P 21-Cipl competes with Fenl peptides for 

^'n^ Fenl " PCNA C ° mpleX ^ "P^'aSng cell 

S - L-ordinatf functions of 
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10788444 BIOSIS NO. : 199799409589 
The influence of the Drolifp«f 

"o^S' ° £ Ch-ftry 272 W:p2 3 73 - 2381 1997 

RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: In eukarvnt-ac 

Polymerases S^'i r SS't^g»tbj.i- catal yze d by DNA 

?S lfer f ing Cel1 nuc1 *" antiS ^NA, an ?rT U ° n) requires the 
that in humans (h) , the pcna function ? " recent ^ been shown 

and nucleotide excision repair can h' required f °' both DNA replication 
to a specific interact^ Sen tecmT^* 6 by p21 - CIP1 *™ 
P21-CIP1. m th i s report, we Thow tla t V** carbo *yl terminus of 

\ rS K 1Slae) PCNA -dependent pof^l^aLT T^" 5 ce ^^e (s. 
inhibited less efficiently than th^ h, y26d DNA ^thesis was 
P21-CIP1 protein and was unafrecteS iTS * y the intact 

carboxyl-terminal DenM*. 7 f y the P21-CIP1 

response of P ^A tS^i-^S^V 1 "-^ 0 * ■ species-specific 
synthesis results f rom a ^rked d Iff lnhibit "n of DNA 
cerevisiae PCNA to interact t^ Jl-^T J" ^ abUity ° f h and S. 
studies using the surface nil 1/ CIP1 " As shown by binding 
full-length p21 - CIP1 anTtn^-c^ hP ™A b'inds both 

stoachiometrically with » <HmT7 II. P e P tld e- (139-160) 
cerevisiae PCNA bind ^I-Sm Stl " lnlty (K " D apprx ^ nM] while s 

does not int — t with p ?; e c p 2 P i-£pj sSdi.°u f S- d iisrr affinity and 


1997 


ETC , J522":.' 


poo, " ■ , iS N0 - : 199799290553 

inhibits 

I2K-i. fr0m thS P 53 - b inding y pS?ein i SSJ STT^ Pr ° tein ' and a 
Au™ b ^"f t0 P2 ° 2 °^ c ^es this 

£ i ;i:r ; u Bin; ^ — — -~ 

ISSN, Oon-Sa ' Bl0l °^al ch«»i.try 271 «H, :p 2754 4- 27555 
RECORD TYPE : Abstract 


* *. 4-1 . rtJJa U J 

LANGUAGE: English 


ABSTRACT* n?D9 

- —^^ is a Mer of the 

transcription; it binds several „ c It ^"l p2 ° 2 is a modulator of 
NF-kappa-B p50 and p65, AP-1 c-Fo£ ™h P V" Actors, including 
inhibits their transcriptional' Si T E ^ ^ 

y - p202 als o binds pRb, the 


retinoblastoma protein^^nH i € 

proliferation. Sere wefcorf ™ erex P ress ^ it retards^ 
found that P 202 boun R i 'J ng ^ * east two-^ id assay we 
1 (53BP1), a protein shown S inter^° 9 -^ thS hUman P 5 3-binding protein 
P53 tumor suppressor protein" " lth 0 I he DNA Ending domain of tn"e 

53BP1 This binding was iniSbi^d by °S£ ren ^ 
histidme (from the M(F/L) HATVA?t/s)^ ~ "Pigment in p202 of a 
of the 200 family P^einir^pJinillJSSr ia conse ^ed among all 

overexpression of P 202 inhibited the ' " e alS ° re P ort fc hat 

reporter genes containing p53-actlv!b?f 3_dependent expression of 
PJ1 genes, whereas a decease In tlTJalT^**™ the mdra2 and 
the expression of 202 antisense" RNaT ?fj, iJT- U " conse <Juence of 
p53-de pend ent expression ofthese JL^r^ d , ln an increa ^ in the 
segment binding to p202 overcame tht i^ ^l • Exp * ession °* the 53BP1 
P202 of the transcription of J^nrf inhibition by overexpressed 
transcription factors' and" ol ^S^^J^P" or the A-P-l 
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' a r^he n s t is f ? r PCNA ^ DNA repair at a step preceding DNA 

AUTHOR ADDRESS: (a) Lab. Molecule Snl h ° maS AU) 

r c Inst - Envir °°- — 

ISSN: 0092-8674 6 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

"Sis;.? msl" 3 ^ 2^:2 s^s- r h ast and h — — 
ss^ss b f oth m ss sfsr ss 1 ^- - 

the PCNA gene had a strong^ eTe valuta, Containi ^ a mutation in 

repeat and the rate was LI further eSated^ ±n 9 dinu <^otide 

a mutation i n M LH1. Mismatch repair acUv^fw," * alS ° staining 

extracts using an assay that do n„f y examined in human cell 

Activity was inhibited by p2lWAF? or a repair ^thesis. 

which bind to PCNA, and activlfv „ p21 pe P tlde ' both of 

reactions by addition of pSa kTlltTu^ 1° inhibit ^ 

mismatch repair at a step precedJna dma ""t 3 PCNA "Bremer* in 

to bind t 0 MLH1 and MS^may relict ^nSSrfS?^" " ^ ° f PCNA 

replication and may be relevant to the rollt nf ^ mismatch "Pair and 

m other DNA transactions. leS ° f misr *atch repair proteins 
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postrepiicati^ 11 ^^.-^ »™*ear antigen in RAD6-dependent 

Sa^a/pr^sh'^iSSr 3 ™* ^ Burgers Peter M , Pra.ash 


DOCUMENT TYPE: Article 
RECORD TYPE; Abstract 
LANGUAGE: English 

"SSSiiSfylS^SMi f " uclear anti ' e ° <«»> «*■ « • 

DNA replication, in ^ '^"fl"! ™ R P<>lJ™ra, M and is 

essential for 

repair synthesis step of nuSeoUde^Lf^ 63 ' 601 8 r ° le f ° r PCNA in the 
with the cyclin-depeLent Si^ Sh^ i ,f epair ' and PCNA interacts 
because of the lack of hLk inhibitor p21. However, 

repair proce'sLs^e^ 9 a" ^f TectlTL - "* ClME Which ° f the ™A 

a PCNA mutation, P ol30-46, that conSr^.f? ln / lvo " He ", we describe 
has no effect on growth or cycle r <UV) sensitiv ity but 

interacts normally with DNA Sl^tll^Z"*?' an ? the mUtant P cna 
indicate that the pol30-46 mutation f! delta and epsilon. Genetic studies 
RAD6-dependent pos?replicationa Sp f lflcall y defective in 
mutation impairs the erroSree JZ J ? W damaged DNA ' and this 
implicate a role for pSa as an Tr,t °^ bypass re P air - These results 
postreplicational DNA repair intermedlar y *et«een DNA replication and 
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processing. inhibition of p21-H-ras 

AUTHOR ADDRESS: (a) Cancer Res T^h ul ° A 

Pittsburgh, Pittsburgh" pa 15219**usa InSt "' MerCy H ° S P- 

To m ef 5 \liT hemiCal Bi °^ sical ^search Communications 225 (2) : P 


ISSN: 0006-291X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 


treatment significantly inh?wi 7 disulfide (DADS). DADS 

transformed Lmors in LTe See a 9rOWth ° f H_raS ° n cogene 

of tumors was also delved Zrledly STAT* H t0 . COntrols ' the appearance 

inhibition of tumor growth bv DAn^~ ? administration of DADS. The 

inhibition of p21-^-Ks memhL? treatment correlated with the 

tissue. The levels \f LZ association in the tumor 

lower in S. 1 ^ ll^lT U^Tl ^ted^c""^ ^ - rkedl * 

An opposite trend, however, was^vident ^^ COm P ared to controls. 

Furthermore, DADS treatment rJL?^ for . cytosolic P 21-H-ras . 

hepatic as well as tumora?\ hf,n " 3 S1 9 n "icant inhibition of 

reductase activity ?hes" resu^f ^^fthylglutaryl coenzyme A 
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"^ibi^rplSpf^n th' ^ hUman ^"^pendent kinase 

AUTHOR: Tournier Sylvie; Lerov D^o hi r v y ° le check P°int pathway. 

; Hyams Jeremy S(a) * D ° rothee; Goubin Francoise; Ducommun Bernard 

AUTHOR ADDRESS: (a) Den Rini tt^^ „ ■, •, 

JOURNAL: Moleculir^Slogy^f'the Jel? 1 ^"oS ^ WC1E 6BT**UK 
ISSN: 1059-1524 (4) :p651-662 1996 

DOCUMENT TYPE: Article 
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as in mammalian cells Fii m ir,=.\- nucleus and was fission essayed 

within associated with p3^Sc2 and°P^n 4 "^ 1C " 2 binding by mut * tion 
with the same targets in LT^J ! ^ ThUS ' P 21 " ci Pl interacts 
P«l-Cipl exaggerated tne cell ifclTaT^T domain <* 

elimination of PCNA binding L V I \ V P henotv P e - By contrast, 
completely ab^lfsSd S^J^Sf^^ PCNA-binding domain 
expressing wild-type r>21-Cin7 ^ ? ^ effects - Ye ^st cells 
bind P 34-c g dc2 showed Xnance'd ^sSiv^S STcSf ^ ^ to 

damage and the completion of DNA svnfh + m ° nit ° rs both D ™ 

resulted in cell cycle arrest^ ^VH' ° V h erex P res ^°n of PCNA also 
by deletion of chkl + and enhanced L fT? WaS also ab °lished 

results formally establish J "cells deleted for rad3+. These 

rad3 + and chkl.chLkpoint genes StWeen *** and the P r ° ducts <* the 
1996 
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AUTHOR: Ban Kathr^"^, , f0 L^ e D ^ 1 3 - 1 ° d "" bl - P™*" K21-WUU. 
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Sf^-SIT J °" rnal ° f ^^^"ry 237 ,3, :p 6 5,-861 1996 
DOCUMENT TYPE: Article 
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LANGUAGE: English 

ABSTRACT: The mechanisms whereby hiaher 

environmental agents that ri»2L2 ff" P lan *s respond to 

agents that damage their DNA, which leads to the arrest of 


tnii r 1V1S10n ' iS P° or »nderstood. In mammalian cells, 
dZ PPre r° r , Pr0t " p53 P 1 ^ 5 a cent "l role in aL 

^nscr^Sn oTa "f-ycle-checkpoint pathway by induction of 
iranscnption of a set of gene products that have a direct role in a 
-ZlTTaTi ndUCe t Cell " C y cle ^owth arrest. One such pSein 
a££t ?h^! en Sh ° Wn , to K be essential f or radiation-induced growth 
duH^f t PP t ar t °. ^ at lGaSt tW ° "Hular targets of p 2 l 

anS proLferaS^a c^lf 'T^' ^"^in-depeZdent kinases (CDK) 

ana proiiteratmg-cell nuclear antigen (PCNA) The* aim nf fK. u 

cTivitrSa-^ - 

damage and would imply that functional homologue(s) of ' pll-Z?l 

of PCNA if We .^°r th3t the P^l-WAFl-inLraciion domaS 
of PCNA is conserved between humans and plants. A peptide that 

useS a io S n r he Si , te ,° f hUman P21 " WAF1 tha/bindl hlaTpcNA has been 
S^SS^SeiS^^ fr °" Crude P« <*i»«» -vitum, extract" We used 
tne p 2 l WAF1 peptide as an affinity matrix and showed that cea pcna 
bound in a specific high-affinity manner. This finding was Ssed to 
develop a purification protocol that allowed PCNA from plL^ tissue 
fun length f t0 h ° m ° geneity - PUre pea PCNA 'orms a stKle complex with 

ZJn 9 17 C ° nSerVed at each -ino acid position^etween pea and 
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Th signal^5 farn6Syltransf erase al P*a subunit in TGF-beta and activin 

"en^ Se^UrL^r^^ ^ * " ^ ^ — « «» 

AU BosLrr02ll a ifuSA atriC SUrgiCal R£S - ^ — a ^setts Gen. Hosp., 

?sSNr003 S 6-80?r (WaShingt ° n D C > 271 (5252,:pll20-1122 1996 
DOCUMENT TYPE: Article 
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LANGUAGE: English 

AB S!T ? 3lP I? a SUbUnit ° f P21 -^ S farnesyltransferase ( FNTA) 

which is also shared by geranylgeranyltransf erase, was isolated as a 

^GF^eLra'n^a 9 ^ C in , teraCt ° r ° f the transforming grow^n^aclor-beta 
™ a ' and activin type I receptors with the use of the yeast 
two-hybrid system. FNTA interacts specifically with ligand-free TGF-beta 
type I receptor but is phosphorylated and released upon ligSd binding 
f ™ re ' «« release i» dependent on the kinase activi?y of tte 
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Fission yeast pakl+ encodes a protein kinase that interacts with Cdc42p and 

is involved in the control of cell polarity and mating. 
AUTHOR: Ottilie Sabine; Miller Peter J; Johnson Douglas I; Creasy Caretha L 

; Sells Mary Ann; Bagrodia Shubha; Forsburg Susan L; Chernoff Jonathan (a) 
AUTHOR ADDRESS: (a) Fox Chase Cancer Cent., 7701 Burholme Avenue, 

Philadelphia, PA 19111**USA 
JOURNAL: EMBO (European Molecular Biology Organization) Journal 14 (23) :p 
5908-5919 1995 
ISSN: 0261-4189 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: A STE20/p65-pak homolog was isolated from fission yeast by PCR. 
The pakl+ gene encodes a 72 kDa protein containing a putative p21 
-binding domain near its amino-terminus and a serine/threonine kinase 
domain near its carboxyl-terminus . The Pakl-protein autophosphorylates on 
serine residues and preferentially binds to activated Cdc42p both in 
vitro and in vivo. This binding is mediated through the p21 binding 
domain on Paklp and the effector domain on Cdc42p. Overexpression of an 
inactive mutant form of pakl gives rise to cells with markedly abnormal 
shape with mislocalized actin staining. Pakl overexpression does not, 
however, suppress lethality associated with cdc42-null cells or the 
morphologic defect caused by overexpression of mutant cdc42 alleles. Gene 
disruption of pakl+ establishes that, like cdc42+, pal+ function is 
required for cell viability. In budding yeast, pakl expression restores 
mating function to STE20-null cells and, in fission yeast, overexpression 
of an inactive form of Pak inhibits mating. These results indicate 
that the Pakl protein is likely to be an effector for Cdc42p or a related 
GTPase, and suggest that Paklp is involved in the maintenance of cell 
polarity and in mating. 

1995 
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Properties and regulation of the catalytic domain of Ira2P, a Saccharomyces 

cerevisiae GTPase-activating protein of Ras2P. 
AUTHOR: Parrini Maria Carla; Jacquet Eric; Bernardi Alberto; Jacquet Michel 

; Parmeggiani Andrea (a) 
AUTHOR ADDRESS: (a)Groupe Biophysique, Ecole Polytechnique, F-91128 

Palaiseau Cedex**France 
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ABSTRACT: This work describes the biochemical characterization of the 
catalytic domain of Ira2p, a Saccharomyces cerevisiae GTPase-activating 
protein (GAP) regulating the RAS gene products. A fragment of 383 
residues (amino acids 1644-2026) was produced in Escherichia coli as 
glutathione S-transf erase fusion protein (GST-Ira2p-383) and highly 
purified ( gt 90%) by affinity chromatography. The affinity of Ras2p for 
the GST-fused Ira2p-383 was 18 mu-M and the maximal stimulation of the 
Ras2p GTPase activity 6 000 times. The Ira2p activity was confirmed to be 
strictly specific for Ras2p, no stimulatory effect on human c-H-ras 


P 21 GTPase being detectjgie. Comparison with the GAP-lik^omain of 
mammalian pl20-GAP and »rofibromin using yeast Ras2p aBubstrate 

2TS?4 t iii iSS 2 5Tf 83 ^" an . affinit y and turnover interXiary between 
GAP-334 and NF1-414. The activity of Ira2p-383 was strongly 
inhibited by monovalent and divalent salts. The simultaneous 
V, e rtT r C r^ thB "tactic domains of Ira2 P and the yeast GDP/GTP exchange 
factor Cdc25p induced on Ras2p a multiple-round reaction of GTP 
hydrolysis and GDP/GTP exchange, showing that it is possible to 
reconstitute in vitro a S. cerevisiae system suitable for the study of 
the regulation of the Ras2p GDP/GTP cycle. The tubulin partially 
inhibited (25%) the GAP activity of the Ira2p-383. A larger Ira2p 
catalytic fragment, Ira2p-505 (amino acids 1549-2053), that showed the 
same Km for Ras2p as Ira2p-383, was also inhibited by tubulin to 

Int^tT 6Xtent ^ With 3 highGr affinit y than Irap-383. This indicates 
that the conserved catalytic domain contains a binding site for tubulin 
t^l It ext ? nded to its N-terminal flanking region. These results show 
tnat the inhibition of neurofibromin by tubulin (Bollag G 
Mccormick. F., & Clark, R. (1993) EMBO J. 12, 1923-1927) is' a property 
shared with Ira2p. ^ v y 
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Gadd45 is a nuclear cell cycle regulated protein which interacts with 

p21-Cipl . 

AUTHOR: Kearsey Jonathan M; Coates Philip J; Prescott Alan R; Warbrick Emma 

t nail Peter A(a) 
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JOURNAL: Oncogene 11 (9) :pl675-1683 1995 
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ABSTRACT: GADD45 was originally identified as a cDNA clone induced by 
growth arrest and DNA damage. We show that Gadd45 is a nuclear protein 
widely expressed in normal tissues, particularly in quiescent cellular' 
populations. Using cell synchronisation methods we show that Gadd45 
levels are highest in the Gl phase of the cell cycle, and are greatly 
reduced during S phase. Immunoprecipitation of Gadd45 from mammalian 
cells reveals that it is tightly associated with a protein which reacts 
with antibodies to the cyclin dependent kinase inhibitor p21 
-Cipl. Binding of recombinant Gadd45 protein to overlapping P 21 
tS^rSSi^H- in ^ LISA assays and use of the yeast two hybrid assay show 
that Gadd45 directly interacts with this cell cycle inhibitor 
These data suggest that Gadd45 may act in the regulation of the cell 
cycle. It is postulated that the interactions of Gadd45 with both 
p21-Cipl and PCNA are important for the modulation of cell cycles, 
and for the inhibition of DNA replication. 
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A small peptide inhibitor of DNA replication defines the site of 
interaction between the cyclin-dependent kinase inhibitor p21 


-WAF1 and proliferating nuclear antigen 

SS ! ^\.-S£ii# » -Anne s 

Dundee, Dundee DDI 4hn**uk ' Campaign Lab " De P" Anat. p2JKo1., Univ. 

?ssr0960-98 2 e 2 nt Bi ° l0gy " <3) ^ 21 ^ 2 »« 

DOCUMENT TYPE: Article 

RECORD TYPE: Citation 
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convex ol Ra s2 p or human h-ms pll raifaSLtfw.T, ^ GDP 

»«s wronger £ or ™^2p ^tdo t ^p 5 ^ nin f "^•"ide release by Sdc 2 5p-c 
was 1«. SHLf oV SS HI 2 compSes^V" 

^ » E P °oTe " f H ~ ""' -^ - - 

protein via pTTQ19 UporoartLl nnr?? 9 J hl ° ne " S_transferase fusion 
54-kDa truncated forrn^f Sdc25o-c T^^^ Pr ° dUCt yielded a 

specific activity as the 64-kDa Sdc25n r , Sdc25 P- c > showing the same 

using the mutant (S24N,R.a2?^fi^S"f C ^;f^^ anal r ed ^ 

induce a dominant negative phenotype TrIod NRim*! ? " t0 

negative mutant insensitive i-n ?' {RB ° D ' N8 lD)Ras2p, a recessive 

complex with 1 "!^ p 1 :, i^^^r ttVTo ii?? 5p - c in vitto - 

the dissociatina effort nf rn* 9 Leater cnan 100-fold less sensitive to 
form a stable ^£^1^ tru^cSeTsdc 5o°?' " 81D)RaS2P Unable to 
suggest that the residues M^nfSl^e ^.Srin^if" 
associated with the Ras2 P specific site 'i^rSScSp?' Cl ° Sely 
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Rd., Elmsford, NY 10523**USA ' grasslands 
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ABSTRACT: Cyclin E, a member of the G-l cyclin familv i, an i„ 
association with P 33-cdk2 is essential for cell entrance to s 

accumulation of G-l cells with an increased cyclin E content 1g-1cvE+) 
incubation of MOLT-4 cells with n-butyrate (which induces * K 

hyperacetylation of histories and hypophosphorylation of histone HI) and 
the protein synthesis inhibitor cycloheximide arrested them in ' 

"i-J J 6 "" 6 ' lncubation of c-ras transformed bladder carcinoma T24 
111 10 ™ 5ta H n (Presumed to interfere with isoprenylation o? 

S«™ f ? S af feCtlng the Signal transduction pathway) , or 
normal, mitogen stimulated human lymphocytes with staurosoorine (a 
protein kinase inhibitor) led to cell arrest in G-icyE ?n ( 

querSin S^LfaEST' ^ ^ ^ ° f ^'bioflavonoid 

Spe'ct'to^the^onser ^ W cyS^* 

respect to the onset of synthesis of cyclin proteins offers some 

intHnTV?T red t0 temp0ral mapping; the latter may vary due to 
In* 1 ? d ^ference S between cell types in the duration of G-l* the 
induction of unbalanced growth, etc. 
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Au™SR. F K m t ly K Me S erS Interact wifc h the Effector Loop of ras P 21 

ITis ?]T Akl " ; Dem ° SUSan D; YS Zhi " Hai; Che " Yen-wenf Mlliams 

AU Box R 0??rs S a S n p a,UnlV - California San ^ancisco, Parnassus Ave., CVRI, 

0130, San Francisco, CA 94143-0130**USA 

JsSN-^^O-^Sg 13 " CSllUlar Bi0l ° 9y 14 : P 7 ^3-7491 1994 


DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 


ABSTRACT : Using a yeast two-hybrid system, we identified a novel protein 


which interacts with ra^oi vui ^_ . 

homology with ral qnanlt^t Z^ 1 " ShareS 69% acid 
GDP/GTP excha^r dissociation stimuli 

(ralGDS) , 

ralGDS-like. Using the vefst ttt mh' T desi * nated this^rotein RGL, f 
loop mutant of ras ^7 ^.^"Z^™ System ' we f °"nd that an effect 

P21-interacting domain of Rmf sjjjestin^tha^thia " ith . th *. ras ' 
ras P 21 through the effector J * 9 s domain binds to 

contained a region hiohlv P p21 " SinCe ralGDS 

« tegion nigniy homologous with the ra<? «oi i„ f „ 

domain of rgl, we examined whether ralcn? .IL P21-interactmg 
P21. in the yeast two-hybrid system ra^DS f"aflef f"?'," 11 * ras 
an effector loop mutant of ras Si Tn • ! ailed to interact with 
complex with v-ras 111 but not wfJh In H lnSeCt cells ' "1GDS made a 

ras P 21. ralGDS interacted with Jhe GTP^unS ° f 
but not with the GDP-hn,,nH * GTP-bound form of ras P 21 

GTPase-activating activ^ ST/" Vltr °' ralGDS inhibited both the 
for ras p21 and 1^ interaction ofT^^ 0513 ^ pr ° duct ^ 
These results demonstraJ* £h ? f Wlth ras P 21 in vit *°- 
active form ^flL ^rand JLt r ralGL S L\ CifiCa \^ interaCt " " ith the 
for binding to the fffec^or loop of ras S^T NF1 ^ Raf 

family members may be effector proteins It ras S I™' 
xnhibit interactions between Js p21 'and its ^tors^ 
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~^?nt VrtlT 0 l°lrX ™ demonstrated 

enzyme showed a Mn-2+- and Ma-2+ h™V f Klu yveromyces marxianus. The 
around 6 as observed in Sher veast^n activity, with optimal pH at 
cerevisiae, where ade™iah2 ^ Y ? s P ecies - As in Saccharomyces 
detected a'guany^ StldeS e^den? a^f ^ t ^™ 2 ' 

iSiLrf M an , tibo ? y ' raised ag-ins?^ii« Si-2":: tingly Y13_259 

inhibited Mg-2+ plus GTP-rrflmm* q , rta ras ' 

suggesting that the GTP bindina oroK °T P roducti <^ 

regulation could be Ras protein^ rtt lnVOlved in adenylate cyclase 
blot and immunoprecipitaLd l To\l a po^eiS? °? reCO * nized °" Western 
membranes. This polypeptide wa n d ° m K ' marxia nus crude 

antibody raised against s ce^evJsiae I f ■ ° anti " RAS2 Polyclonal 

Proteins from the two species cSS".^^ SISS^ ^ 
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^nf 1011 ° f S ° C2 5 C-dom^-induced guanine-nucleotide exAange by 
guanine ring binding dAn mutants of v-H-ras ex «^ge D y 

^drea^ YU " Wen(a); ^ J±e-Ming; Poullet " Patrick; Irmeggiani 
AUTHOR ADDRESS : (a)Mol. Biol. Dep., New York State Inst. Basic Res 
™L P T ntal Dlsabilit ^< 1050 Forest Hill Rd-USA 
?S:^02j-°9258 ^ Bi ° l0giCal Chemistry 268 (33, : P 24692-24698 1993 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Guanine-nucleotide exchange is the reaction that controls the 
activation of H-ras P 21. This reaction is stimulated by tS 
guanine-nucleotide exchange factor. In this study we .how that H-ras 

S£<5? gUaninS rlng binding domain (the conserved NKXD 

motif, mutations, such as N116I or K117E, are potent inhibitors of 
7a^h? guanine-nucleotide exchange reaction promoted by SDC25C 
(Saccharomyces cerevisiae SDC25 C-domain gene product) a 
guanine-nucleotide exchange factor. The inhibition is due to the 
formation of a stable but catalytically inactive complex consisting of 
v H rllTmT^ and „ SDC25C - B V examining the interaction of 9 ' 

v H ras N116I, or v-H-ras (K117E, with SDC25C at different concentr.H™, 

SDC2 g 5 an ; ne " n ri e ° tide ' WS demons trate that the mecLSm 0 ? 
SDC25C-promoted guanine-nucleotide exchange proceeds through the 

H-ras^ntdot SDC25C^comDl ^ ^ t0 ^ 3nd £onM ™ intermediate 
dissociates the llL,l P i subse< ? uentl y' an incoming guanine-nucleotide 
dissociates the complex, releasing SDC25C from H-ras and causes 
guanine-nucleotide exchange. This mechanism is siSar to the one 
proposed for Escherichia coli elongation factor Ts-catalyzed 
guanine-nucleotide exchange. y Q 
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Normal and oncogenic p21-ras proteins bind to the amino-terminal 
regulatory domain of c-raf-1 terminal 

™. Z ; a ? g X J an : Fe " g; Se ttleman Jeffrey; Kyriakis John M; 

JOURNAL: Nature (London) 364 (6435) :p308-313 1993 
ISSN: 0028-0836 3 


DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 


ABSTRACT: In higher eukaryotes, the Ras and Raf-1 proto-oncoproteins 
Ln" SdUCe growth and differentiation signals initiated Sy ^rosine 

Rar- "resSSes* IT^Te'T, ""V^ r™^™^ reguIat^Taolin of 
vtl.t ' re Sh0wn to ln teract, directly in vitro and in a 

yeast expression system. Raf-1 (1-257) binds GTP-Ras L preference to 
Ras"^?;, 3 i nhibits Ras " GAP activity. Mutations in and aro^nS the 
Ras effector domain impair Ras binding to Ras-1 (1-257, and Ras 
transforming activity in parallel. 1 and R " 
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A novel functional target for tumor-promoting phorbol esters and 

AUTHOR ADDRESS : (a)Dep. Neurochemistry, Inst. Neurol., 1 Wakefield St 

London WC1N 1PJ**UK ' waKeneia St., 

iTsl^l-^t 1 ° f Bi ° l0giCal Che ^y 268 (15,:pl0709-10712 1993 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

M ?n™^ ? P * orbo1 asters are potent tumor promoters widely used for 
investxgat^ng mechanisms of cell transformation with prLeifkinase C 

^ s^Lsr^ss, fare's : ziL-?z\ as 

superfamly of small molecular weight GTP-binding protin" which 
stimulates actin microfilament formation in Swiss S! ceils Tnd 

ral e SractKitrof°„ V «f now'snow'ttt the 


1993 


4/3,AB/52 (item 39 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2001 BIOSIS. All rts. reserv. 

08333358 BIOSIS NO. : 000094084606 

MO FOR U R^ p 2 T ING ° F CDNAS ENC0DING A GU ^^E-NUCLEOTIDE-R E LEASING FACTOR 
AUTHOR: SHOU C; FARNSWORTH C L; NEEL B G; FEIG L A 
AUTHOR ADDRESS: DEP. BIOCHEM TtlFTc; ttmtv c^u 

JOURNAL: NATURE < LOND^^S^ ,992 35 ^54^2 ™' ^ ^ 

FULL JOURNAL NAME : NATURE (London) 

CODEN: NATUA 

RECORD TYPE: Abstract 

LANGUAGE : ENGLISH 

of L,\t, Cri t 1Ca \ SteP ln Signal transduction because^nhiStion 

re r bo L° d r I D f ihL a ratriiL P t b0,m V tate ' "St 
report the cloning of complementary DNAs from rat brain library th« 


encode a .apprx. 140K G^or Ras p2 l (pl40Ras-GRF> Tt« 
carboxy-terminal region^Faimila/to that or CDC2 5 " A 
Saccharomyces cerevisia^Tac; th, ^ ux^;>, a G^»or 

release of GDP frZ Ras5 a^'p^M P ortl °n.°f RAS-GRF acclTerated the 
related RA1A, or CDC42Hs OTP b !i P21 ln / ltro ' but not from the 
amino-terminal end of the Ras-GR^ S P rot f lns ; A region in the 
point cluster protein, r nd h ri ^ t0 b ° th the nUman break 

guanine-nucleoUde-reieL^g xactor Tor cShT T^T' 3 

Ras-GRF function will enhan™ £ f 5 2 • understanding of 
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"ESSE ™^%^££Z£™?s 1n ne ™ OTH11 =™« 

KREV-1 PROTEIN ° XIDaSE ACTIVATION AMD RECONSTITUTION BY RECOMBINANT 

JOURNAL: J BIOL CHEM 266 (21). 1991 13 964 1 ,„n , ««, 

RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

^^n^^rr^.T^ t MWiat ? d NADPH ° XidaSe in in tact 
GTP-binding protei£ tha? V -f tor-associated heterotrimeric 

this NADPH oxidase by aLchidonat^in a^lTr 1 * ^ Activati ™ of 
additional downstream nertu«?J IL cell-free system requires an 

English, D. , A^TT^o^^ «**ig, T.G., 

1685-1690) that is located it' , ] 1987) (J - Bl01 - c hem. 262, 
cells (Gabig, T ." Eklund E A Cy ! oa ° llc f "ction of unstimulated 
(1990, J. iunol 45 94t 9 5i) r n ? h tter ' ^ ^" ' and D * kes ' J - *■ 
of G proteins from the cytosolic ' f rLr StUdy ' ""odepletion 

resulted in a loss of the abi v . °! unstimul *ted neutrophils 

membrane fraction The actf^Jt * actlvate NADPH oxidase in the 
reconstituted by a p^atiaUv lUl ™° depleted cytosol was fully 
and contained a 21- kDa CTP-bind^f * ractl °n from neutrophil cytosol 
Krev-1 p 2 i a i so completely reconSi^ 1 "' human recombinant 

whereas recombinant\uLn y H-Lrp 2 \ 1 ^ U r 1earR^l T p t b d S^° 801 
proteins had no reconstitutive aSiv"v Jabbff^? 

by stimulation with phorbol myristate Z^txt. ~ dase , in lntact neutrophils 
the amount of membrane-associated JJm *f &d * marked ^crease in 

Western blot. Thus a G protein it S£ S?^? 0 *? 12 " 1 by 151 antis "um on 
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GDI^FOR ^~IZ° K 1 A — ™ 0 F REGULATORY 

journal: mol cell biol To "(si! isfo Tile 4??; MBD " K0BE 650 ' TAKAI 

FULL JOURNAL NAME: Molecul r n ii 1990 
CODEN: MCEBD iar and Cellular Biology 

RECORD TYPE: Abstract 
LANGUAGE : ENGLISH 

ABSTRACT: We recently purified to „ 

regulatory protei/fS smg p25A a Ls^T^ 3 n ° Vel of 
protein, from bovine brain cvtLi ra * . P 21 " 1 ^ GTP-binding 
P25A GDP dissociation ^ ZI ™ " regulatory protein, 

named sma 

exchange reaction of smg p25 A by nh ii " gu i ates th * GDP-GTP 9 
from and subsequent binding of gtp to it ? d ^sociation of GDP 

Hbrary by using an oligonucleotide dLK J fr ° m 9 bovine hra ^ cDNA 

rame S th q a U t nCe °5 PUrified Smg P^Sl Th ^NThaf™ the partia ^ amino 
rrame that encodes a protein of aai = has an °P en readina 

50 565. This Mr is similar £o th osI ITtl^^ 3 cal ^*ted S? of 
estimated by sodium dodecyl sulfate of l ™ PUrifled sm g P25A GDI 
and source density gradient SS^nf f crv l™ide gel electrophoresis 
and 65, 000, respectively ^e '"^ ^^ 53 ' 1011 ' Which are about 000 
coli, and the encoded proton exSbitl IT \ S . express e d in EscherichT 
hydrophilic overall, except ror one n^dronh^ Smg p25A GDI i» 

terminus, smg p2 5A GDI shares LTL Y Ph ° bXC region ne *r the N 
Saccharomyces cereviaiaf ^s-^cSS^Sf- h ^goy with the 
to serve as a factor that regulars th^no^' WhlCh has been suggested 

GTp S bin^ 2 " enCOded Pr ° tein ' ^ wit e h G t D h P e " GT b P et e a XChange Mac "<» of the 

GTP-binding proteins having an abh, L -beta, .gamma, subunits of 

such as GS and Gi. The smg P 25a'gm ' " SUbunit structure, 

including not only tissues in whS Pr£S ! nt in Various tis ^, 

tissues in which it was not detectable K f " detectat >le but also 
possibility that smg p 25 A GDI interact f3Ct haS raised th * 

m which smg p25A is absent. *™^ 5 W1 ™ another G protein in tissues 
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m lZ,TX Z: l? cm »- '~»« — »o RT s 

CODEN: JMEVA Jou rnal of Molecular Evolution 

RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

™h T avrbLTsu e gS? e ed ^"^T^ ° f 3 - P-teins 

from chicken egg white that inh£^ ° chicken cystatin, a protein 
basis of statistical analysis Si & proteina ^s. On ihe 


SA, human cystatin SN, Sicken rvqf.Hn ^ 

we have constructed a scheme dmirn™ methods, and from these 

1990 
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JOURNAL: BIOCHEM J 252 (1). 1988. 289-292 1988 

FULL JOURNAL NAME : Biochemical Journal 

CODEN: BIJOA 

RECORD TYPE: Abstract 

LANGUAGE: ENGLISH 

^thf Eoh7? nOCl ° nal T tib0dV Y13 ~ 259 t0 ras P 21 was ^own to bind to 
actioi^rT ^ residues in th * region 63-73 and to neutralize ras 
in^, th J Sacch f rom y ces cerevisiae adenylate cyclase system 

a^boJv 0 ?13 ^sf^ 1 ^ 6 ^ C i aSe aCtiVity in isolated -embranes by 
antibody Y13-259 occurred after a lag period of 6 min This laa 

corresponded to the time necessary for binding of antibody Y^-259 to th. 
anS ran r/ n K a ras " de P e ^nt manner. The mechanism of inhlbltLn 
appeared to be steric in nature because antibody Y13-259 neJtraTized ras 

Y^L^TLo 3 ^iV™ anal ° gUe - Monoclonal antibodies , and 

Y13 128 also inhibited yeast adenylate cyclase activity, and the 

»" for bot t thQ thSSe ant ^odies were localized to ras region 

Y13"- 7 4'and Y e C r i28 to'? 5 ^"V" SSSential f ° r blndin * ° f -tidies 
different frl p21 <P osltlons 65 < 66, 68 and 75) were 

63 65 66 67 ™ ^ "J £ ° r binding ° f anti ^dy Y13-259 (positions 
W/ 65, 66, 67, 70 and 73) . These results indicate that residues fi ? « 
constitute a major neutralizing epitope on ras p2l residues 63-75 
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CR S L0GRAPHIC STUDY ° F END0GEN0U S ALPHA AMYLASE INHIBITOR FROM 

TSURUGAOKA, OHI-MACHI, IRUMA-GUN, SAITAMA 354^ JPN^ ' 5 ~ 3_1 


JOURNAL: J MOL BIOL 193 iqp 7 qoc 

RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

sr ^L£™r;? krv s - ™- lini 

•beta. = 113. degree for thl ^ = 64 - 8 ^ ' C = 32 ' 2 

65.2 .ANG c = i amp k ? cr y sta1 ' a "d a = 42.5 . ANG . , b = 

crystal. The former Is^uitaSl "for" H*'*?™- f °* the Plate-lite 

the sharp diffractxc^ be'onf 2 o ^f^L^u," 3175 ^ b6CaUSe U * ives 
to form a twin crystal A heaw at™ h "solution, and the latter tends 

prepared with the^vy^oTrlgen? TzlttU [Tn^l ^ SUCCessf »Hy 
progress. reagent K2PtC14 and structure analysis is ir 
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"SiSS 0 " 1 * NEW MTIBIOT1C «* ™ «««» 

AUTHOR : BUSHNELL G W; POUMON 6 A; LI y-L 

AUTHOR ACCESS: DEP. CHEMISTRY, „». VICTORIA, VICTORIA, B.C., CANADA V8W 
JOURNAL: CAN J CHEM 62 (11). i 984 2 101 9in« ,o 0 , 

SSLfSSS MflME: c ~ 

RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Lateropyrone, 

5-hydroxy-9-methoxy-2-methyl-4H,6H-Dvran 0 n a „i i k 

-carboxylic acid was isolated from ' £ 9 I:i"J enZOpyran - 4 ' 6 ^ione-8 

and has inhibitory activity against the arovtl ^ e / Ungus F. _ lateritium 
bacterium and a yeast A crvat.i ! 9 r °wth of a gram-positive 

lateropyrone was^ermJne^he crvsta^f ^ deriv *tive of 

P21/c, with a = 9.663(JT b - 22 3?7?S? ^oclinic, space group 

= 113. 03 (4). degree Dc - 7 aos ( ?' ' C = 7 - 747 < 5 > -ANG. , .beta. 

25. degree, c, cmiio! ThM V™" 3 ' V = 1538(1) • ANG - 3 ' * = 
square's using SS^^/J^ to R = 0.0543 by least 

t^c^n?^^ 

distortions i SM^tt^^ 
1984 
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United States of America 
CODEN: PNASA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 


ABSTRACT: Saccharomyces cerevisiae con t a in= -> 

show remarkable homology to mammaMan rL 1^™% 3nd *»* 2 ' which 

gene products, the RAS2 oeneTTSiiS 9 T ° char acteri Z e these 

GAL10 promoted Aftef labeUna Vth M5f e ^ ressed usi "9 an inducible 

P 21 encoded by mammalian ras genes a mior XJ I ' WhlCh reacts with 
MW of 41,000 was detected Thi^hf^ 3 f d havin 3 an apparent 
translation producS'S^JSn^.S £T. "1/" 
grown in the presence of oalactoL r 1 - ext f acted fr °m yeast cells 
the RAS2 gene exhibited guanine nuclSfl^ H 0 ' 3 ° f C&11S ex P re "ing 
detected by incubation wUh ^ni ™ * activit V- This was 

the antibody Y13-259 The Jindinu of ^ D lmmuno P"^Pitation with 

20-fold excess of GDP, GTP and to a ?! ^ inhibi *** by a 
characteristic similar to th t Tt^ 6Xtent ' by UTP ' a 

The activity of yeas? protein H^f* ^ the mammalian ras proteins, 
proteins in its strona lend n ! , fr0m th3t ° f the ™»™»alian 
ending «ti rtty pJa^^XS^t^"^ 
1984 
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cry^tll JzL's a Hih P ^^ le inhibitor colchicine, C22H25N06, 

io y 7 ! s 3 a 8 a .M ydra i t r ! pa ^ rr p21 ' a = i7 -° 8 ' b = 

(C22H25N06.cntdot.2H20 /unxt cell L crvs^r I = I 

multiple solution direct method in 3m Y J Structure was solved by a 
are represented using 'Lgic integers' p£iT- ' phLi 
choice of integers ml and sampLng of the' nable a PPr°Priate 
reduction in computing time and a nrLl var iable x allows a drastic 
capability compared tl t^w'Sely ^ ^Tn SicTa^^ 0 
are permuted among the 4 values 45 135 ?5s ^\ 5 1 unknown P ha *es 

structure of colchicine dihZdrUl Lnt L 315 - de 9 re e-- The crystal 

0.052 for 2322 observed X-rav rlf 1 7? • "^"^ by le3St S( * uares to « = 
molecules have very slmiLf ™S ^tions. The 2 independent colchicine 

rings have alternaUng^ond lengthT^n^a e" St ^ tr ° P ° n ° id 

rings make dihedral angles with the' D 1 precisely pl anar . These 

one molecule of colchicine 5i h!? P benzene rings of 53. degree, in 

water molecules are found in a d?^ ° th6r - The 4 impendent 
is held together by a complex hvtrot I t * 'T™ in the "V-tal, which 
atoms of colchicine actTs hvdroa^n^ 5°^ network ' Tw ° niethoxy-group o 
troponoid ring parti^a^g^Tb^rcat^rf bo'nd. ^ ^ °" ^ 
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ABSTRACT: Five trypsin and .alpha 
low MW (6800-8600) and are pres 
cultivar were isolated and puri 
diffraction data beyond 3- ANG 
The trypsin inhibitor crystalli 
symmetry P2l and dimensions a = 
c = 19.905(5) .ANG., and .beta, 
contains 1 molecule of MW 6800 
unusually stable to X-radiation 
26% by volume. 


chymotrypsin inhibitors which have 
ient in soybean seeds of the 'Tracy' 
fied and single crystals which give X-rav 
spacings were obtained from one of them 
zes m a monoclinic unit cell of 
25.919(7) .ANG., b = 43.23(1) .ANG 

The°crv^" d T e !-- Th£ as >*ric unit 
The crystal, which was found to be 

has a solvent content of approximately 
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loss by triggering sto.ataf 'poJa^ osuS iJT "<""=" 


anion-channel activation ^^id of stomatal closing. ERA1 expressed in 

guard cells. Double -mut^B analyses of eral with th^RA-insensitive 

mutants abil and abi2 showed that eral suppresses the^EBA- insensitive 
phenotypes. Moreover, eral plants exhibited a reduction in 
transpirational water loss during drought treatment. 
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Ras proteins are guanine nucleotide-binding proteins that play pivotal 
roles in the control of normal and transformed cell growth and are among 
the most intensively studied proteins of the past decade. After stimulation 
by various growth factors and cytokines, Ras activates several downstream 
effectors, including the Raf-l/mitogen-activated protein kinase pathway and 
the Rac/Rho pathway. In approximately 30% of human cancers, including a 
substantial proportion of pancreatic and colon adenocarcinomas, mutated ras 
genes produce mutated proteins that remain locked in an active state, 
thereby relaying uncontrolled proliferative signals. Ras undergoes several 
posttranslational modifications that facilitate its attachment to the inner 
surface of the plasma membrane. The first-and most critical-modification is 
the addition of a farnesyl isoprenoid moiety in a reaction catalyzed by the 
enzyme protein farnesyltransf erase (FTase) . it follows that 
inhibiting FTase would prevent Ras from maturing into its 
biologically active form, and FTase is of considerable interest as a 
potential therapeutic target. Different classes of FTase inhibitors 
have been identified that block f arnesylation of Ras, reverse Ras-mediated 
cell transformation in human cell lines, and inhibit the growth of 
human tumor cells in nude mice. In transgenic mice with established 


IZlll's F„"L i » h j k "~^«^ regression in some t™, „ hich 

aspects of FTase, diJi^S S« =^^^3" ?J and J?^ f^?*" 
of their effectiveness presents formidaS challenges evaluations 
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SCH663?f 6 - t S J P-°;- aCtiVe ' farnesvl Protein transferase inhibitor 
rf?ff inhibits farnesylation of RAS and other proteins' in tumor 
cells and suppresses tumor growth in human xenooraft and LtL 
mouse cancer models in vivo SCH58500 f"° g f a£t a " d transgenic 

SCH58500 was' also obsewed^in ^ Jhf DU^f?. SCH65336 ^ 

wa P -ras/F transgenic mouse cancel models. hUman Pr ° State and 
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oprenyl 
and the 


^i!J-J Ve , inhibitors °f^>Tase. A variety of aryl and.*s 
substituents are shown flf afford effective inhibitorM 

S"^£™"s;=r ==* -,Xi« .... 

posttranslational modification of H-Ras nrofpin n n 

molecules revert the chenotvr^ „f !L« ! Protein Additionally, these 
their abilitv n 2?„ pn f" otv P e of ra s transformed cells as evidenced by 
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In this study, we use primary embryonic fibroblasts derived from 
cyclooxygenase-deficient transgenic embryos to furth« SveSSS ^ 

cyclooxygenase f icT-Z^Tn^T^ 5 ' ^i^enase 1 (COX-1) and 
Cells with either no??* ' u P roce ss of neoplastic transformation, 

ceils with either, neither, or both of the cyclooxygenases were transformed 

is pr^nt til* f 40 " ° Ur ~ SUlt * sh ™ that whefa cyclooxygeLse enzyme 
iox V ttT' transformed cells have marked increases in COX-2 and/or 

both eSS1 ° n ' Nevertheless, each type of cell, deficient in either or 

e?2ciencv nilf^rf' ^ readily transformed at almost equal 

,1«frt r y " Dlfferent nonsteroidal antiinflammatory drugs (NSAIDs) were 
s t0 whl 6 ™ their Possible antineoplastic effects on^he Sans formed 
111, , ft t Ve various ^vels of expression of COX-1 or COX-2 Our 

J S .f°" that NSAIDs suppress the colony formation in soft agar' in I 
dosage-dependent manner in the absence of the cyclooxyaenase (s) Th™i h?„! 
incorporation and apoptosis analyses further LSSS'^i'tS'SSS 

cycloo^T knockout ^^^^n^or^ Q ^ 

?Sj 1P -°i t±Ve ^neoplastic effects of NS^Ds ar independent of 

the inhibition of either COX-1 or COX-2. They also show that 

su^ftSfthat the ind T ndent ° f the StatUS ° f cyclo^ygen^se^exple'ssion, 
oc^r aJ Lter step S lnVOlVement ° f ^"^""e. in tumorigenesis may 
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Prostate cancer cells dp ' rt 
adenocarcinoma of the nro,^! f f? m . ^nsgenic mice with 

reductase inhibitor , lovastatin Th^ V W " e . treated »ith the HMG-CoA 
small GTPase RhoA, actin stress ' f ibpr h • mactivation of the 

-rest in the Gl phase of th "eS cJcS"^ r ° Undin *' * rowth 
Addition of geranylgeraniol (GGOL) in det achment and apoptosis. 

stimulate protein geranylgeranvlatTir, presence of lovastatin, to 

is, RhoA was activated! acSf s^eL"^^ l0Vastatin 's effects, That 
assumed a flat morphology and cell arS assemb1 ^, the cells 

observations support an essential r K * ^ turned. The following 
TRAMP cells expressinc Sn-nJ role t for Rh °A in TRAMP cell growth- m 
displa yed few ac^^Lf SJS'iS^ a f °\ < T19N > mutant P«tiJi 
(35 h doubling time for cells exnr^T a slower rate than controls 
untransfected cells,; (2, TRAMP cells emr RhOA (T19N) vs 20 1> for 

(Q63L) mutant protein dismayed a cSSiS?? C ° nstitutive ly active RhoA 
than controls (13 h doubkngtime) tV< I* phenot yP e and grew faster 
FOL) with lovastatin, to s?imuSe TrJ ^i^' additi °n of farnesol 
lovastatin-induced cell roun S el/ ^nesylation, prevented 

stimulated cell spreading to a scindL ?* tac ? nent and apoptosis, and 
remained inactive and growth arrest llrt \ mor P h °l°W- However RhoA 

FOL addition were pLveSe"^ tSSS «ff: mor P hoJ -°gical effects of 
H-Ras (T17N) mutant protein. T hu T^ it J™ 6Xpr " sing d ™inant-negative 
inducing cell spreading" but incaoab^ 0 J « PPM ff that H_Ras is ca Pable of 
the absence of geranyl^ranyl^eTploLi^^L^RhS. ^^™< - 

10307888 98334387 PM ID: 9671312 

acce^^t^s^chemLal 3 cat^o^is" ^ ° f '"-genie mice 

Roop^R GrSenhalgh ° A; ^ * He o; zhong L; Medina D; Brinkley BR- 
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sup^ress^r 1 !^ s*in cLc^nSf ^ST?," 16 «*• «* the P 53 tumor ■ 

human P 53(175H), was expressed in the r J"? 172 «J ™tant (equivalent to 
utilizing a targeting vector baseS In \? t*™ 5 ° f tran ^enic mice, 
HKl. P 53m mice developed formally anS 23 nT" J^ tln 1 gene ^-P^m, . 
phenotype or develop spontaneous tumors Hot ^'t ™ ° bvious ^P^rmal 
an increased susceptibility to a t™ 7"' these d en»onstrated 
protocol, with the rate of f orma?i ™ ^ chemic al carcinogenesis 
dramatically increased as combed Jo V"? ° f P^^s being 

majority of papillomas in con?S m£ tMMflMle C ° ntrols - The 
L^n^^^^^^-^-acetate re ^ ess * d after termination of 

papillomas progressed to C areJn™L. f ' trea tment, whereas P 53m 
advanced malignancy, i ° nd S n r " metastases. m addition, more 
exclusively observed in P 53m mice ^crt^ 6 CSl1 ca ^inomas 7ere 
labeling, accompanied by deLeLed^^pres^^^f^^ 01110 ^ 0 ^^^ 1 - <BrdU) 
HKl. P 53m papillomas. m situ examination o : ^centToloT*™* 

or centrosomes xn HKl.p53m 


fining > o°r TTM arked T n ° MtieS ' With M °* the cells 
papillomas from control^^T!^ 1 ',, Wh6reaS cent '#e numbers Jn 
the accelerated tumor^^'roLe^n rM^ 6 ^ SU ^ est that 
most likely due to increased I! • chemcall y-treated P 53m mice is 
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radiation-induced DNA damage reso OM « ^ ?Z onco 9 en es abrogate 

p53-inde P endent pathways. "sponses in vivo through P 53-dependent and 
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transform cells^rSsu^cult^re and^nd^f t*™ pa P illo —irus eS (HPVs) 
inhibits P 53 functions, and E7. i ' ,2^" " Viv °' . Both which 


abrogate growth ar^sTinduS bV^ pRb ^ "» 

this'stud?, w ; : h ha "e ^sed transgenic Mce^tf^ in CUlt " ed m 

in the epidermis to deSSHTJow^ f 6XPreSS HPV ~ 16 E6 or E7 
responses in vivo. Our resSS ill f protein s modulate DNA damage 
inhibition of DNA syndesis In the^V^ ^ ™ ™* E7 abro * ate the 
ionizing radiation. increases in epidermis af ter treatment with 
after irradiation were suppressed bv E6 ? J* 3 and p21 proteins 
P 53-null mice, we founS that n °5 by E7< Throu 9 h the study of 

epidermis is mediated through boS ST^V arrest in the 

pathways. The abrogation IT radiation 53 ~ dependent ™* p53-independent 
transgenic mice was more comS^e tLn reSp ° nses in b °th E6 and E7 
epidermis. We conclude that S m w"? 3 S6en in the P53-null 
p53-dependent as well as d53 fnd™ 5 haVS the ca P a city to modulate 

Additionally, we found thaf thi ? ? 5 cel ^lar responses to radiation 
E7 proteinf' which are invoked J^the (CR) 1 3nd CR2 ? n 

required for E7 's transforming fulcltL ° f pRb function ™d 

modulate DNA damage responds in v?™ ™ ^ re <J uire d for E7 to 

likely mediate both pK-depenSenc" and nsf b PRb ~ like protei ^ 

radiation. P aependent and p53-independent responses to 
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inciter™, a"! in'd^^yn.p;"^™ 0 ' ^ ^•v^ransferase 

N-ras proto-oncogene in tran L -Lymphoid tumors overexposing the 

were randomly as'signeS ^TSSiTi b ? aring tSnors 

compound (experimental group n = flj ^ S " c - injections of this 
day for 5.5 weeks. Treatment with tZl Vehlcle (control group, n = 6) per 
mammary tumor mean growth rate in tL LTnTi Si ^ ifi "ntly reduced the 
compared with the control g^oup ( +2 t P f 3lgrou P <"° • 7 mm3/day) , as 

significant difference in i ^ mm3/day; P < 0.001). There was a 

between the experimental" < ^f° ^ ^t?* "V*? ^ ° f the trea ^ 
0.05). Therefore, this compound i eScSle^J ° f ■ 6) grou P s < 

carcinomas and lymphomas in which a „ S - treating m vivo mammary 
tumorigenesis. The number of apo£totL fiaures ^ drives 
significantly higher (P = 0 04) in thT™ 9 ! n ln mammar y tumors was 
was in the control (5 7 +/- 3 s " experimental (14.7 +/- 8.1) than it 
could contribute to " tnt mechanist of' ^l^ 9 that *^otic induction" 
We analyzed the levef of processino^f "m^'^ ° f thiS com P°"nd. 
immunoprecipitation and Western bl 9 nr N-Ras and H-Ras after 

mammary tumors treated with L-744 P r °tein extracts obtained from 

vitro (after primary culture of the ° C V f hlcle ' eith " in vivo or in 

treated control cell lines in an com™ ^ m ° rs) ' and fr °m several in vitro 
lines, H-Ras was ^-tir^ociiaen^'ir 8 ^ tUm ° rs and ^ 

v 1V0 treatment), whereas S-S^ii^ "Lf"" in vitro than »«er In 
N-Ras remained fully processed T ra °stly Processed. Both H-Ras and 
findings are consistent ■l 1 ™* 1 ^™*^ samples. These 

treatment with the compound L oi^N-rL moLi n ^ ne0P ' aStiC effect of th * 
reported for the same compound in H-ras tra^ - r^ 6 effSCt P^iously 
finding that, in compound-treated t 9 niCS ' In addi tion, the 

mainly processed suggests t£a in ^modeT^ Pr ° tein remains 

Ras may be a target for the compound oS r^ults a'nd'Jh " addltion t0 
of frequent N-ras activation in hi, ma „ i, f slUts and the previous findings 
role for L-744, 832 in the treatment T at ° P ° letic malignancies support*, 
with an activated N-Ras pathwaT Is ^TiT* ?? ° f ca ~inomas 
protein transferase inhibitor in' h.™„ I S the testina °f a farnesyl 
relevance. innuator in humans to establish its clinical 

8/3,AB/9 (item 9 from file: 155) 

DIALOG(R) File 155 rMEDLINE (R) 

10293730 97454668 PMID: 9309147 

Jo?H bit ! rS ° f is °P re nylation of ras P 21] 
Yoshimatsu K ^ 

^n k ^\ ReS . arCh Labo «tories, Eisai Co., Ltd 
Gan to kagaku ryoho (JAPAN) sen ■>* ,,,, 

ISSN 0385-0684 Journal Code: 6T8 ' ' P 1495 "^, 

Languages: JAPANESE 

zit^itlziit^ Articie; Review; Revie - 

^ 0S fun~^^ are critical for 

be mutated in human tumors Lrnesv^ioT; " e fre< 3 uent ^ funded to 

the first and obligatory s^ep in III It? bv . farne syltransferase (FTase) is 
has attracted attention ? 5 "new tLae^'nt* *** FTaSe 

inhibitors have been identified or svn^^, ^ 3 " 0 " agents - Manv FTas * 
and studies on FPP analogs CAAX d ln random sc "ening, 

inhibitors induced "at* r^sion l0g ^' and . \ is ^strate analog!. These 
anchorage-independent growth of ras tr f "^ted the 
tumor cells through the inhibition tra *sformant and ras-mutated human 
of ras P 2i. B 1086, £-739 7^ J 7 4 f P ostt «nslational modification 
analogs, were reported to show ' I I FTI " 276 ' Which are «*« 
ras-mutated huma n P tJmor xenoq^ft ? ^ growth in 

mammary and salivary cLc^oma Jn ras traL/^ t0 induce agression of 
inhibitors have the potential to L h nsg ? nic mouse FTase 

potential to be developed as therapy for 


ras-mutated human tumors A 0n the othor hanH u , 

K-ras 4B P 21 could be modiiK hv „L V ?' lfc has be ^reported that 

Thereforef GGTase ShJSfjW^ ^"nylgeranyltransf era S e«3 T a S e) . 
FTase i^ibiSrs lnhlbltors have als ° been evaluated in aStion to 
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cha^ctlrizef % wSg a^V ^LS^^T' WhOSe mUtant - 
cell proliferation" ^0^0^ ™* TV^ 16 " protein involved in 
apoptosis in the wing imaginal Ssc hIL ^e "stedlhe'h ^X^' 
vg mutant phenotype could be due- (i) tfi^v I n he hypothesis that the 
mutants due to tZS absence o^he Vg'product and ° tii, ^^T^ ±n " Ul1 
and other mutants due to the presence of I ^ w apoptosis in vgBG 

agreement with our hypothesis no * Vg truncated Product. In 

mutants, and the anticell d^S h i 3th WaS ohse ™ed in null vg 

~^-s^ 

mutant spontaneously displavl an ^Sr^ hypothesis, the classic vg 

disc and its phenotype can e n! rea P er fP" 5 "™ in tha win 

Finally, we showed that IrtrZL partlall y rescued *>y the P35 product. 

able on its o^to^Lrect^l^Sroi^* V™""^ - 
results shed new light on the funSion ttl ex P ress i°n. Our 

suggest that the normal and £inS?L 5 ! 9 g6ne ' ±n P arti cular, they 
different ways. truncated products affect vg target genes in 
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a T re\SlatSrof1he^^>^ in ;S ende ? t kiMM (Cdk > inhibit ~ is 

P21 1? ceirc^if Inhibition its^lfa^"' " ^ ^^ance of 

uncertain d21 mutton! I S a tumor ^Pressor is 

P21 null micf e2lt.it no Tn.rl^T^ in ^ tUmors ' a "d 

whether p2 l could influent T ? ° r lnciden ce. To ascertain 

context of other oncogenic ,J!T? • f ° mation or Progression in the 

with mammary tumor'"^^ 


tire 'montoreT gi^i^lB ?«■»!• offspring ^ 

status had no effect oWe lT\ 1 "? ldence and growth ^es. p2 i 
p21 + /- mammary tumors grew signJILantl^f T™?? tUm ° rS ^ med - However, 
p21 -/- mammary tumors C„ 5 y t8r than * 21+/+ and 

mitotic index "coZts and ^"rd^d 9 ^ ■ Wre confi ™d oy 

significantly higher percentage oJ^V-ISii^r^ 8 ' indicatin ^ that a 
and mitosis than their P 2l + /+ and J?? / !* ere ln S phase 

Moreover, cyclin Dl-assori^L u \ P 1 ~ /_ counterparts, 
was significantly increased in ^TT^ °f """^"tom protein 
P21+/+ and P 21 -/- lvsates ThL/ , . r lvsates compared with 
data indicating that recced leveL'o? ^ W consist ^t with 
complex formation wh nh °! H ? 1 T facilitate cyclin/cdk 

pai dosage may promote "m" p^grelsionl;^- ^ 9 r6dUCti ° n ° f 
oncogenic initiators. The dependence t 6 P resenc e of other 

stimuli for its tumor-promotinq TctiTil ° P21 ° n prior oogenic 
tumor modifier gene ra^er'S aTa^r ^slorlene' ^ ^ " * 
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tulot ^..o^pM.^^f 2 ™ 1 ^ 1 upregul-ted by the 

mediated by P 53, it i? in f C£ntral for the G-l arrest 

downstream effector of p5 f dener^ 6 " P21 alS ° func tions as a 

damage but not dex^tSaoS"i^f;eieid2J 0? ";K flp0pt08iS indUCed b * DNA 
the physiological role of 2 i P ln "WVtes. To investigate 

transgenic mice in which the „2? ^ P haVe generated 

restricted expression in tJe t* Ln v 96 "* 13 tar 9 eted f °r 
transgenic mice were hypersensitive U ,i lnea ff- Thymocytes from P 21 
damaging agents such as xo^izLo r.Sf L ■ indUCed b * DNA 

dexamethasone. Irradiated »a 9 radlatlon a "d uv, but not be 
approximately twofoJd more ?nLt-^ nS9 ?? iC "^cytes had 
matched litLrmate control naL^Radiatfon ^ t0 ir " d i a ted age 

thymocytes from p21 + Bcl^ doSS lndUGed . deafc h is comparable In 

matched littermate controls i Jh ? ? transgenic mice and age 
radiation hypersensSSy' impost £f V" ^ r6SCUes the 

P53-/- mice even when thej expressed \h? o,"' ^^tes from 
resistant to death induced bv ™5f»?* I p21 transgene, were 
thymocytes from p21 transcend Tr To 9f her these results show that 
radiation induced P prograS celf oU^ ^^tive to 
hypersensitivity of pfl TrlsaenL thvl SU " eSt that the "Nation 
dependent pathway and LgnaJa^STti^ P53 
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c^^r ti^t^^™" of _le 

differentiation step(s) deoenrtpnt 9 cell -<=ycle exit and the 

understood. Here we sloJ that ITo J^L? U " Cy f le arrest «e pooSy 
p57(KIP2), redundantly control ° J?* lnhlblt °«, P 21 (CIP1) and y 
alveoli in the lungl " ° iaS^ 1^ ° f skelet ^ -uscle and 
myotubes, display increased p ol r fl! V* 1 8nd p5? fail to fo ™ 
and display endoreplication in" * esi dua I r^?^ rates ° f blasts, 
during muscle development is identic! £ tha^S ' ? hia P ° int of a " es t 
transcription factor myogenin iSL^ f mCe lack i*g the myogenic 

-yogenin function. ExpLs'sion'of 1 ^^ 5 J/^! '°f 7 C f 11 " c ^ «?t in 
but independent, and in response to diff™«. P I' p5? 13 P ara llel 

are coordinate^ regulate/tS JrSgS both ilff 1011 f^ 5 ' these Proteins 
muscle-specific program of geS SrSsln^-^ eXit and a ^Pendent 
differentiation and muscle formation vitiate myoblast terminal 
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Transforming growth factor beta (tcv hoi- a i 
differentiation of myogenic cells Zll It ' "?? f ° Und to inhit *t 
density, inhibition also occurred ZL* * they Were ^rown to high 

with other types of mesench^af celTsTnt^ ^ C ° CUltU ^ 

with epithelial cells. It is therefore l>L Jt, n °5 u when the y were cocultured 
signaling mediates the intrLSlS^S^ 1 ; ^rl ^ densi ty-de P endent 
treatment, TGF-beta induced translocation ^^Z^' Witnin 30 ^ of 
° r P21 . to the cytoplasm of mvoaenfc bUt n0t MyoD ' »yogenin, 

Translocation was reversible on t^tL f grOWn to hi ^ h density, 
electron microscopy an? Western T ° f TGF " beta - By using immune 

MEF2 was shown to be tighUy a hT yS1S °" SUbcellula r fractions, 
components. To test whether^ £ef ^ exoort / 1 ^,^ 05 ^ 1 ^ 011 memb "^ 
related to the inhibitory action of S L ^ nUCleUS W3S ca ^ a lly 

myoblasts with MEF2C containing ^hf TG f" beta ' we transfected C2C12 
-irus 40 large T anSgen" ?n\ssv4oT le " localiza tion signal of simian 
chimerical MEF2C/nlsSV40? but lit ' w ? CSllS ex P"ssing the 

transcription factor in the MEF2C ' Gained this 

inhibitory action of T -be w 6 Md Were "^stant to the 

inhibition of myogenesls TG b P °S in Which the 

localization to the cytoplasm thu, „! !• medlated through MEF2 
active transcriptionalcomplex! Panting it from participating in an 
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Antitumor activity of sch kr-s^c 
inhibitor of farnesyl protein transferal ^ bioavailabl * tricyclic 
models and wap-ras transgenic mice ' " hUman tUm ° r xen °9"ft 
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Pro^in^a^r" small molecule farnesyl 

and compete with peptide/£otein ™£ J f \ COInmon tricyclic nucleus 
transferase. Here/ we LpoS on pham^ Si °- t0 P">tein 

SCH 66336, a lead compounf in tKs Tt ruc t^ ^ " V±V ° StUdies with 
inhibits Ha-Ras processing in whole ceUs an"d hi ^"f: S ° H 66336 P ot ently 
growth properties of fibroblasts ™h \ ° kS the transformed 

activated Ki- Ras proteins Tne an.hnf T tUm ° r Cel1 lines expressing 
tumor lines that 'la ' n activated "rls ndependent S-wth of many human 
treatment with SCH 66336. In l ' »t »L ° nC ° gene is a *so blocked by 
excellent oral bioavailability and' vhlrL^t ^ Systems ' sc « 66336 has 
mouse, SCH 66336 demonstrated potent^^racSv^f - Pr ° PertieS " In the nude 
tumor xenograft models including tumorTo/coi™ ^ " 9 Wlde arra * ° f human 
and urinary bladder origin. Enhanced in tL 9 ' P ancreas ' prostate, 

66336 was combined with various v °i ° bSSrVed When SC " 

5-fluorouracil, and vincristine* in a £ $~ t ' c y clo Phosphamide, 
prophylactic treatment with SCH fifi'iu h i a JJ s ' 611 " mouse model, 
average number of tumors/mouse and Y f tUm ° r ° nS6t ' reduced the 
weight/animal, m a theraoeu??? 1 * reduced the average tumor 

initiated after the tra^soen^ mi^ ^ /2 Whi ° h gava * e treatment ™ s 
significant tumor regS^^s^nducel tTtc?^^ 
fashion This was associated with increased L • " 3 dose - de Pendent 

synthesis in tumors of animals tr^^n , P ptOSls and decreased DNA 

was also observed in thiTmode when S^H L^f 6 ' EnhanCed £fficacv 
cyclophosphamide. SCH 66336 is DreUi, k 36 WaS comb ined with 

clinical trials. presently being evaluated in Phase I 
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molecular basis o f butySte-JnducL B? ^'J* Ml1 cyele - »°»ever, the 

have investigated the Mle^Li^ecSni^ S'L," ^ ■ el »<="»^d. We 

synchronic oultur es or mt[ ^ST '»*^SZS^££S?£ 


3T3 cells did inriPArt Sodium butyrate-tre^i 

conditions of ' G1 Trte'st ^"h ■'T^ l6VelS ° f p21 ^ under 

SS^n from tr — c ~- Sw- e ; cultures of 

and fibroblasts from wild-Nmp .01 ? ; 111106 

underwent butyrate-JnduSJ gP .rSt'^iS 16 "- •? 21+/+ ' niCe 
Therefore, p21 expression was not "cessary foTSjjvr ?°" * ependenci - • 
arrest. To identify other not-.nn.V v ? butyrate-mduced Gl 
arrest, we analyzed °lTe Ktyrat ol ^^"^ed growth 
events during Gl. We foGnd that 5 ey mxto 9 enic signaling 

mitogen-dependent transcriptional L„ ► Y inhibited the 

Phosphorylation of retin^LJoma (Rbt ,° f CyClin 01 and 

cells and in P 21+/+ and «J . / (Rb) ' both ln P21"Prof icient 3T3 
Butyrate treatment a ?™ P _/ ~ m ° USe embryo fibroblasts, 
induction of e ™ 7 n t.L J?™*™ ^ogen-dependent 

transcriptional 

are temporally distal to SreS!'^ ° f , CyC f in A ' c ^ cycle events that 
into s phase. Abrogation* of" a reoui^ ? ? necessar y entry 

kinase-dependent phoLhorylatlon o ^ ^ l°* • CyClin D / c yclin-dependen£ 
papilloma virus E7 oncoprotein ln Sxf «n^ C 6Xpr f SSion of th * human 
sensitivity to the antiorol ?Sr»*? l, Cells) resulted in decreased 
data show ? h .t butyr^-i^^ Overall, these 

p21 induction. Instead but vr*t» 7™T i ' ge part ' dependent of 

result from perturbation h I'r arreSt appears to 

stage prior tocyclin ^expLssLn Slgn3llng 3X13 at the level of or at a 
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as^ys ^^ic^^o^^lua^e^^^oSeJcal^T? ? ^™ ° f 

potential FPTase inhibitors The StTr- f blolo 9 ical Properties of 

assays must await tne Valuation Predictability of these 

humans. evaluation of one or more of these compounds in 
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looping. However, g L i" Z "f^? 1 ^. the <^#°n of cardiac 

confounded, in some cases hvno J ^ ^^^rcdce has been 
deciphering TGF beta function ^"eralized defects. Hence, 

cardiac-restricted mutations We Sevetcn P H myOCardiUm W ° Uld benefit 

I receptor, ALK5L193A, P194A T204D IS T * constxtutively activated type 

in transgenic mice. Exp^Lon 'oJlhe a^t^fted * ^° Cardl - 
looping morphogenesis and causes a linear ^ ? P" 6 arrests 
despite normal expression of Nkx2 Tand dJ^ ' hy P°P lastic heart tube, 
factors whose absence provokes a simL a? nhf^' Cardlo 9 enic transcription 

-opin,, p „l P3 througi cSt^r^^jsr^-i;^. 
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thr^VV^S' cTt^ celi an c Vc f; in": for Session 

oncogenic when expressed i L ? " brSaSt e P lthe lial cells and are 
mice. These genes are fre-en^v e P^helium of transgenic 

where overexpression appears to ^expressed in clinical breast cancer 
Phenotypes, altered responsiveness to aSS ° C1 \ ted . with specific disease 
survival. i„ order to JnvesUaaL ?>1 V ^ 1C inte * vent i°n and patient 
and cyclin E overexpression we employed a can^f 1 C ° rr f lates of c^lin Dl 
neoplastic breast epithelial eel? fiLl t ° f n ° ma1 ' imm °*talized and 
between cyclin gene ex D rLL n t t0 exaraine the relationships 

activity, 'in agreed XP "S earlier "Se,^ nl f °™ ati - -»d CD* 
varied over an approximately tenfSS rLnl ^ Clin 01 and E expression 

There was no apparel relatJonfhin ^ thS 18 Cel1 lines studied, 

and the in viSo act.vi'y of Ito^'l*"™** CyCUn D1 ex P re ^ion 
MDA-MB-134 cells displaced the hia^^ "f! ? artner ' Cdk4, although 

and Cdk4 activity, similarly £he- was n ^■ b ° th CyClin 01 ex P^ssion 

cyclin E expression aS cyclin J-S^Ic?? v" i^?""' rela tionship between 
lysates by ael filtrsM™ t E t Cdk2 act ivity. Fractionation of whole cell 
tl cyclin E prJSi 1 ^^^^?! ^--^^90%^ 

testing Tol^L^ '^.r^" >"° «*' 

su^at p^eSes ^^£^T^~^ 

activate Cdk? and Cdk 2 ma^onm^ "o tS elf ec^of ° ^ ' bllity t0 

the breast cancer phenotype! effects of overexpression on 
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We used MEFs from transgenic Sce^aSina "L^™ 10 fibr ° bla *ts (MEFs). 
of the Gl/s phase transition 7~ Several negative regulators 
P21 , retinoblastoma (Rbf or p!6 a^^w °f 13 fr ° m ^ lacki ^ P*3, 
was not essential for stauwsSorinT?^ We /°" nd that P 53 function 
from mice lacking Rb qenes fSfSSS " ced G1 arres t- In contrast, MEFs 

arrest i n the Gl 9 phase foLowJna d ap P roximat ely a 70% reduced capacity to 
role for Rb in atJurSpSiiSS^"^?^? In ««P?ort of 'a 0 

stably overexpressing cyclin M/^wEf Si ■ Ft ^^nlc fibroblasts 
reduced Gl arrest response to stl, r«! 1 exhibited approximately a 50% 

the degree of staurosporintxnduc^ 0 ^" 6, ° f Rb ±n ^Lining 

function of the cy C li n ?de P endent Sase dl ? c n0t d ^nd on thl 

because MEFs lacking either of thLf inhibitor. pl6 or p2 l 

Gl arrest following'stauLspolin^^^ ^ of undergoing 

an important role for the Rb 5o??fn' studies provide evidence of 

staurosporine-induced Gl arrest in Kr£rst 1 cW? S cjS? i,lg ^ ° f 
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the PUR o P nS ^TclZt ^SoT ^ ^ " eu * ^ ^ -tin. after 
(VEGF) by Photoreceptors ^r trLaenir^L" f^ 1 ^ factor 
development of neovascularization ?S5?^ h ? ° charac teri 2e the 

using these mice to tes h f ^ i ? t0 determine the feasibility of 
The time course of exor^ J™ I* ° r antlan giogenic agents . METHODS: 
reverse transcription-polymerase chain L ^ 5 *? 6 ^ was determined by 
changes in the retina wSJ KvesSSeS !v r " J*™' • Histopathologic 
and immunocytochemistry. Standard anl c^nVoL^S Md electr °n microscopy 
image analysis were used to evaluS mr florescence microscopy and 

VEGF transgene mRNA was first deSed Z S "'i^ 1 Wh ° le m ° Unts ' RESULTS : 
da y 6 (P6) and increased over the next sever,^ by RT_PCR ° n Postnatal 
steady-state level between P14 and w f \k dayS to reach a constant 

the outer nuclear layer on Plf.nH Abnormal cel ^ were seen in 
there were cell aggregates in tne br ^ Photoreceptors on P14; by P18 
formation. The invading c 1 „ demons S^ J^^k^^ SVidence of ^ 
staining with an endothelial cel"sDeS?^ ? ? • ° b ? endot helial cells by 
perfused with fluorescein-labeled P dextran T"' m ° UntS ° f retina * 
events with sprouts from retinal vessels "n the 7 * s ^^e of 

P14 and vessels reaching the subretfn^i f J Sep ca P il lary bed seen on 
fluorescence microscopy and chafes L l*T V™' C ° nf ° Cal and -tandarS 
lesions in the subretinal space over tilT**' aeea ° f neovascular 

pace over time measured by image analysis 


epithelium. Invasion pr °W^ sxve ^y engulfed by the r JBLi ■ The 

in any spec^ 5 ^^^ ^ « X id ~ e 1 

rhodopsan-VEGF transgenic mice "to ^^f^ the feasibility of using 

in the retina and to test antics tlssue - s P e "fic aspects of NV 
xntraretinal and subretinal * 9 3gentS for inhibition 7f 

d^??u. i^„ f sr file: 155) 
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Previous studies on cell ™h» 

^«PHiessor protein nRbi r^r. ret inoblastoma 

proliferation of fiber ™fl, 5 p53 in truncT mice result 

proliferating fiber .fn ar ° Und the c °rtex of thp i reSulted ln 

proteins „m w Us confc inue to express h.t-» ^ ens ' These 

may block a later " hlbitin * P53, but instead 

overexpression of d2 1 i, L « he a P°Ptosis pathway m 

09461506 9719213? DM ™ « 

Tarm**- v'^tlVZ PMID: 9040011 
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Earylanci School 
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Ras/Raf/MAPK pathway. 

Lln K; Abraham KM 
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^«ph°s P h°ryl,ted and "t'^r'ol ""J- "* 

preventing programed cell death ?n t0 main tain cell viabU ltv bv 

the R.s/R.f/MAPK pathway. act " atl »» Signals downstream to components of 
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«ti gen „,s expressed unde? S^K.";^;" th ' EV, ° >«5 

transformation in the l"ng Increase"? ' the P r °9"=si°n of Clara ce u 
— - „erified> J ^^Broach, 


regulatory ge nes have b-*n ^» «.■*• 

"Nation of clsra ceu Hf er ^^ that my be fclved .„ ^ 
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gene" SSt^^^ l0SS in the — e 

v-rasHa ^ P " "'->' we " mated tl' tllL ° Ut miCe ' derated by 

v rasHa (HKl.ras , v-f os mm > transgenic mice expressing 

Sk;F- ^^^^^^^ 

(TPAl f h ^ h spontaneous or 12 n !!, , hyperplasia in adults 

transgenic mice null for p 53 ?'„ where as HKl.ras or HK1 TGFalnh! 

~~ y) the '"^r^ 


adults, spontaneous and ^bpb „ 

°f papilloma ''c^S 1 G ° n SS - T ° ^ermine whethe^ the Lra^'/f T° t±C 
P21 RNA expression i f« ? u P- r egulation of p53 ta!!J 1Cal absence 

WAF1/CIP1/P21 ivn 13 WSre trained in TPA nrl^f 9 9SneS ' WA F1/CIP1/ 

all HK1 nsf , expression increased in resn^T ° D ex Periments. 
in HKl l£ transgenic genotypes reowdW T ° TPA Promotion in 
in HKl-p53 null genotypes, although tpa ! ° f p53 status - However 
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--tinder sJl^F^^^ reSP ° nSe ° f ^red 

vivo hypeSophv r C 1UUr Si ^aling S W J S ° ^ f™ if activation of 
ras in thf ™ ■ Sgenic Inice we ^e created f h f sufflci ent to induce in 

cardiac muscla t„ I Physiological, and ™„.;;° , he '"nsgene 
documented a select\>,""°? hy - "^"tirizM S^eriEf- 0t »«« 

^«»io Phy - -?^ 9 P aSioS:r^ in - i-s "Jhi 1 ^ 0 " ti °"" 

P««.. inhibition of ^"j^'' exhibit a.t . 
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Schwann cells are thoimhi- u 
(NFl) and to contribute ?J 9 £e format! InofT tyPe 1 "•""fibromatosis 
this disease. To test the role of tie NFl a^ 1 ^ ^ mali ^ a nt tumors in 
Ras-GTPase activating protein in Schwanf P ^ dUCt neur °fi°romin as a 

the io SS of neurofibroma on SclZZ cell' ^ to stud V the effect of 
Schwann cells from mice with targeted disruoLon P ^ m^' 0 "' We "dated 
these neurofibromin deficient cell! 1™ P I , ° f NF1 ' The Parties of 
v-ras expressing rat Schwann cells wUh norLi Sim±lar to thos * of 

similarities included: growth Inhibition S h ° f neurof ibromin. The 

division in response to gllai Jrow?h T ? " 3 decrease ^ cell 
contact; morphological changes sue" as the * (GSF2) 9nd ° f neu ^ a l 
processes; and elevated levels of Ras ?Jp 5 a PP ea «nce of elaborated 
the neurofibromin deficient Schwann eel i, ^™ 0 "' Ras "GTP levels in 
response to GGF2 treatment, in contrast to tE" COnS f stent l v ^evated in 
v-ras into a Schwannoma cell Hne <RN2^ f h f rSSUlts ' introduction of 
conclude that neurofibromin functions fs a ™i ^ trans ^™ation. We 
Schwann cells; however, mutation nw,? 3 ° r re 9 ulat or of Ras-GTP in 
the hyperplasia observed'in Schwann" ^ir^r^^^^rdSeLI^ <° 
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We have studied the effort* * ^ 
fish oil (F0; ome ga £ for coin oil° Too^T ^ ^ s ^itution of 

and survival in mouse manunary tumor vLs%-Ha ^ tm ° e incide nce 

mice. The diets were as fon™«. 7 ras tra nsgenic (Onco) 

(JL); group 2, 5% co, restrict* SorLT^ % ? % C ° fed ad libitum 

group 3, 20% CO fed AL; and group 4 20% in f Calories than AL; FR, ; 

FR Onco (group 2) mice were alive wherl^ After 3 years ' 40% °* 

other three groups. Similarly, tu"mor Incidence T n ° surviv °" in the 
18) in FR animals (group 2) wheleai ^ o^ 3 reduced to 27% (5 out of 
^ce, 89% (16 out of £ 8 , in grow 3 ml™ , f % (11 ° Ut ° f 13 > in group 1 
-ace These protective elfe^ts of FR o' (1 ° ° ut of "> in group 4 

paralleled by higher expression of °" "J™^ and tWl ° r incidence were 
type) ari d free-radical IIIieL™ tUm ° r su PP r essor gene p53 (wild 

dismutase, in breast ^ors SobloIS^H and -P-oxide 

P21 and increased p53 levels i™°- ^ols'ol ™ ^ CM gene P roduct ' 
decreased rna levels of c-erbR ? ? f mCe - In ad dition, 


"toge?n^ w ith r m place of co . 

intake significantly inhSKed thf alt J m °derate rest»i on of energy 
altered expression of cyJokfnes ^^ lopment of ™ary TWs and ^ 
enzymes. cytokines, oncogenes, and free-radical scavenging 
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in^dSjSM p^SeyS 1 " 1 ' *" 

Processes, such as cell Sif f^entLtion S " 95 in Physiological 

P53 function. To determine the impact of "!" escence ' tha t do not involve 
and cell-cycle regulation in vivo H L? P21 ° n n ° mal dev elopment 
that abundantly express £l 1 i n? 6 " era J; ed transgenic mice 
postnatal liver development when I V " he P atocv tes. During 
detectable, hepatocyte proUfer^on S^T? C P ~ 21 Pr ° tein become = 
disturbance cause s a reaction £ tL L"*??*** draraat ically. This 
resulting in aberrant ^ i^^"; 11 ^" ?^ adult hepatocyte., 
and increased mortality. The tran^n?' o, llV6r and bod y <? rowt h, 
associated with most, if not all o? f* 1 P rotein « 

significantly with other cyclin/CDK pro^Ln^ Clln . D1 " CDK4 in liver but not 
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Cell proliferation and cell „ 
spatiotemporal control in the \Jtl\l • spe " flcatl °n are under strict 
from fi V e- C eli preclusters synchronoSv" °!? 8 °P h11 ? ^ Cells ««cludJ5 
cycle, the second mitotic wave a?te r Y wh^h* aSln ^ le additional cell 

e, after which the remaining cells are 


£>cked with the 
ill type 


sequentially recruitpri jsi^„ ^ 

human cyclL-dependent ' k llL the second mitotic wave wasMp, 
was still -pLiSS. k ^ c i^^?f; c »^^ eacA._ wc 

independently of the division' pattern It n determina tio^ is regulated 
second mitotic wave is needed to alntt^ P^cursor cells. However, the 
type. Moreover, p21 can arrest precurs^f celTn^f'f 6 ° f ^ch cell 

appropriate fate choice in vivo 11 P rollf eration and allow 

8/3,AB/32 (item 32 from file- 1551 

DIALOG (R) File 155 ."MEDLINE (R) ' 

08642530 96071562 PM ID: 7585182 

session of ma^ary and 

EA Oe3£ n T -"to^f^ ^ — -solms SJ; Giulianl 

Pennsylvania 19486^" R6Search ' Merck Research Laboratories, West Point, 

Nature medicine (UNITED statpq^ n, 
1078-8956 Journal code- cS 9 1995 ' 1 (8) P 792 ~ 7 ' ISSN 

Comment in Nat Med. 1995 Aug; 1(8) 747-8 

Languages: ENGLISH 

Document type: Journal Article 

Record type: Completed 

Postftra^tS^^,,^ wS n f?"r lian ^ -t be 

by the enzyme farnesyl-protSn traSSSf ™ P ln 3 reacfc i°n catalysed 
FPTase have therefore been JroL ri . (FPTase > ■ Inhibitors of 

L-744,832, which mimics the P £K toM f" 1 ?"^" agentS ' We show that 
added, is a potent ™ ^1™* - 5° Whlch the farnesyl group is 
MMTV-v-Ha-ras mice bearing oaloaS^ ^ "hibxtor of FPTase. m 
L-744,832 caused tumour Lg^sLoJ FcT^"' daUy «*iniatration of 
tumours reappeared, the majority of whicn" ^S" 9 Ce * Sati ° n ^treatment, 
systemic toxicity was found .m™ regressed upon retreatment No 

first demonstration S aS^^-^S £™4, 832-treated mi^e This 
FPTase inhibitors may be saX and effecti^ ^ suggests that 

some cancers. na effe< =tive anti-tumour agents in 
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ABSTRACT: By crossing TG.AC v-Ha-ras and K6/ODC transgenic mice, we 
found previously that an activated ras and follicular ornithine 
decarboxylase (ODC) overexpression cooperate to generate spontaneous 
JhTS/Sr ^ skin -. Cel l ular Proliferation was dramatically increased in 
tne Kb/ODC transgenic skin, as evidenced by elevated proliferating 
cell nuclear antigen and Ki67 expression compared with nontransgenic 
littermates. Keratinocytes isolated from transgenic skin also 
displayed increased clonal growth. Paradoxically, expression of the 
growth inhibition-associated proteins p53, p21Wafl, P 27Kipl, and 
Bax was increased with ODC overexpression in the skin. ODC overexpression 
did not affect cyclin D/cyclin-dependent kinase 4 (Cdk4) -dependent 
phosphorylation of retinoblastoma protein but stimulated cyclin E/Cdk2 
and cyclin A/Cdk2-associated kinase activity, with minimal effect on the 
levels of these proteins. Thus, ODC/polyamine-induced activation of 
cv <;linE/Cdk2 and CyClin A/Cdk2-associated kinase activity may cooperate 
with the ras induction of cyclin D/Cdk4/6-associated retinoblastoma 
protein phosphorylation to not only stimulate proliferation but 
ultimately contribute to tumor development. 
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ABSTRACT: E1A can evoke Gl exit in cardiac myocytes and other cell types by 
displacing E2F transcription factors from tumor suppressor "pocket" 
proteins and by a less well-characterized p300-dependent pathway 
Bypassing pocket proteins (through overexpression of E2F-1) reproduces 
the effect of inactivating pocket proteins (through E1A binding); 
however, pocket proteins associate with a number of molecular targets 
apart from E2F. Hence, pocket protein binding by E1A might engage 
mechanisms for cell cycle reentry beyond those induced by E2F-1. To test 
this hypothesis, we used adenoviral gene transfer to express various 
E2F-1 and E1A proteins in neonatal rat cardiac myocytes that are already 
refractory to mitogenic serum, in the absence or presence of several 
complementary cell cycle inhibitors-pl6, p21, or 

dominant-negative cyclin-dependent kinase-2 (Cdk2) . Rb binding by E2F-1 
was neither necessary nor sufficient for Gl exit, whereas DNA binding was 
required; thus, exogenous E2F-1 did not merelyfunction by competing for 
the Rb "pocket." E2F-l-induced Gl exit was blocked by the "universal" Cdk 
inhibitor p21 but not by pl6, a specific inhibitor of 


Cdk4/6; P 21 was permissi^. for E2F-1 inrinrn™ ~* 
but prevented their stiM lon H f C ° f c y cll % and A, 
E2F-l-induced Gl ex^iS^S^ k J 0336 activit V- ■ addition, 
expression of cyclin E induced pnH donanant-negative CdW. Forced 
Thus, E2F-l-induced Cdk2 SnSion ^ activit V but not Gl exit, 

to trigger DNA syntnesxs irciX^S!"^' ^ th ° Ugh " 0t SUfficient ' 
protein-binding forms of e?a indeed Gl Iti 111*1 Contrast ' Pocket 
inhibition by p21 , whereas Gl ^\ C ^if th 6 :^\f ^^^^^^-t to 

Sk" n ^S„ t0 4 ? ibiti ° n by P 21 - Both E1A pathways-via 
"^ns^ J - Cdk2 

activity, if the pocket L h T With ° Ut an ^crease in Cdk2 

overrides P 21 in E20S ceLs r>r2 h d ^ domain is intact. EIA also 
domain is intact- thus tti', J rov ?" d « d the P oc ^t protein-binding 
cardiac musclS celS in s^marv ° f ElA " n0t exclu ^ve to 

effects beyond those pr^cS b y ' E 2F 1 aW* ^ P0Cket Pr ° teinS has 
that is resistant to d21 and inL^ h t T &Ud Can drive s "Pha S e entry 
function. This suaaesS ™? I ^ ° f * n increas * in Cdk2 * 
Hb-binding pro%^c"r t8 o? a e 1 S2. n SS E^gS" Md0 ^- 
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transgenic mice that excess an rkrd 
mouse metallothionein m3Bl-rJ!nn? ^ ^ Under the contra! of the 
transgene, RK BP, was deSfed l^il ^ 1V f . P romot " . Expressjjkof Se 
Pancreas, salivary glTn^ltllV^ '^l l-g^art ' 


Pancreas, salivary glands, spleen brain ; \ lun 5~art, 
the mRNA and protein levels s^ufS^^"' and ««*«nal gland at 
transgenic mice were 88.5 +- o 8 ™ S , Pressures of homozygous 
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0. 001, for another, as compared withes ^"S J" S ' E " » " * " 
- 18) for control mice. Direct blood nr« ^ H S (™ean +- s.E., 

transgenic mice through an a Lr a Pressure measurements of these 
reductions of blood prts" Tr^.™™ 1 * sho - d similar 
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ABSTRACT: Alterations ' 

tumor progression were SvesSgate^in 5 ; 0013 '^ mechani ^ during mammary 
the SV40 large T antigen (T^drtven" k^ 60 " miCe jessing 
steroid-binding protein C3 if 5 ' n!nv 7 * rat P rost atic 
assessed by in situ end labeling „ ankln 3 re <Jion. Apoptosis levels 
cells, highest i n atypTcaf n^nlH" ln n ° mal mamma ^ epithelial 
pronounced in adenocarcinomas^ £ pW S^ 3 ^ leSi ° nS " 
to undergo apoptosis as a mechanism n?? 13 mainta in the ability 

critical control of apoptosL is los? aJT^ 9r ? Wth su PP""ion, but this 
carcinomas. These alteration's in o nt • l6Si ° nS P^ress to 

tumors of traLgenic^ mS wrp^o^V^thT'T" Ch ° r ° id Ple * US 
apoptosis may be tissue-specific ?n t 6 r ° le of P 53 in 
expressed in any ma ^ff^on bcl-2 protein was not 

with the nuclear p53 protein at ai? «J expression, which correlated 

in normal mammary epi?helS? cell* ° f tumor Progression, was fow 

hyperplasias, and sLoSgly^^ 1 ^/^ 6 "^^ in a'typica?' l0W 

tha" IZT at any Sta ^ e °" ™arrad: n oc\ d Sn C o a ma Ci r ma r- N ° P53 mUtatio - 

that tumor progression does not reguire a ^ ^ eVel ° pment ' Resting 

in this transgenic model. p21-WafVcS a lT?™? aCting p53 Station 

kinase inhibitor, was expressed Vn „ P ' n c y cll n-dependent 

not detected in the mama™ ltt< mal mairan ary tissue but was 

of wild-type P 53 proKTLggS S^unc^^ high nUClea < accumulation 

binding of SV 40 T-AG to p 53 ?hese~ ?i n H l0SS ° f p53 due to 

apoptosis during the tr^iU*^^^ of 


adenocarcinoma appears * r*rn-i 

development in C3 a"?-Mt« CritlCal event for ™ary^cer 
bcl-2-independent patL~ anSgeniC and ° Ccurs ^ P# and 
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associated with an S» if «P"«»»ntal diabetes mellitus is 

inhibitor P 2WAFl/cm "Li ? Fur^ e *P«"i°n °f the cyclin kinase 
glucose-induced mesangial Tell hvpercroohT 5 "' , ln Vitl ° 
up-regulated expression of pii "If t£s 1?, H "«°=iat.d with an 

(TUNEL), and express?™ of t™fj ^Pension (silver stainl , apoptosil 
in situ hybridSt!™" tL^'^SJS^r'^^'} <™-»«a\, by 

SK^'i .J! ™; y T f 1^=/ "u-re^dlot 
(35«.15 +/ - 826.4/ vs. 3«S M'^IO, 6? T- o"^ C ° ntr01 

s n ^ s M^Sc om " J u i a vrii 1 ce cou D ut^t 41 2 i ; -/ 3 " L «•» "VSr,-: 

an increase in proteinurir'.t J.C " /_ 5""' d * v<s l°P«l 

cell proliferation, "^."ured' by' p^Sera'tinf «f? 6 ""f" 1 ' T " bUl « 
™t.ining „ ,s in creased in both SiSSTS^/^.l^'JI"' 1 '" 
apoptosis did not increase C ° nt£ ° ls - =l°»«ul.r cell 

«« levels increased i* stif i^^of^'^T S 10 " 1 "" 1 " TGF-betal 

glomerular matrix did i„r strains of diabetic mice at day 60, the 

associated with'^gCeruia" J^o^ZZlTu S"""^' ™ 
increase in ^-beta! M , ^diaSK ^-^did n^eveiop 
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cel^ r \^et r ^^ g o d ~f mo^o'V^n" * ^ in ™* 
circulate the blood . Between 2 % 1 T^O^ ^ t0 

cardiac myocytes underao raniri ,„ , i U ' 5 < E10 - 5 > and Ell. 5, 

cardiac massf whUe metabolic rP " U dl r iSlon ' resulting in doubling of 
force is enhanced AcceTe^H "quirements are increased and contraction 
by a significant irlS^^ is accompanied 

single gene mutations in the moSse resu^ in m y° cardi ™- Hany 

and embryonic lethality between E10 5 and E13 5% thl ™ ed "Vocardium" 
This is the case in the SnTn^h ™ secondary to heart failure, 

gene results in neural crest HTl ™ U3 \ in whlch a mutation of the Pax3 
molecular events goJernS the! Cardlac , defec ts . Nevertheless, the 
largely unknown. Here wp h„ < ^?" ant developmental steps remain 
hybridization to identify mRNA Sn,^- , US \° £ su PP ressi °n subtractive 
during this critical period in norZ^ 7 expression is enhanced 
functions related to maturation tf " orma \ hearts • These genes encode 
differentiation, alSre" cellulaf ZTtl^ ap P aratus ' cardiomyocyte 
regulation. One of the Ln« metabolism, and transcriptional 

cyclin-dependent kinase "SU^ ^ identified, p57Ki P 2, encodes a 
that P 57Kip 2 is norm^nt ' ° f the P 21 ta ^V- We show 

developing heart in ^SulllT^ J" the inner layer of the 

expanded to encompass th n P ^J™' e *P""ion of P 57Kip2 is 
result and further^"^^ ^ thlcknes s of the myocardium. This 

of Splotch embryos is assocCied SU9ge f h tS that thS ^"dial defect 
differentiation. associated with precocious cardiomyocyte 
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MHC class II molecules Sr hLof f ellS dually start to express 
transection of the fibroblast l.r'lid 0 ? ^ SUrface " ^ S 
constructs containing the cDn£ for tL Wll ^" t ype cells with retroviral 

a *<* DRB, induces a change in Cl&SS 11 DR ~^ 

progression and leads to a loss of a P , ° gy ' acce lerates cell cycle 

cells show features of an immature stZ « ! ^? e 7 de P enden t growth. Transfected 
cell formation. In wild-type 0^4 ^ i eukaei ^ such as giant 
cyclm-dependent kinase iSX-? the accumulation of the 

differentiation, which i depend uoon , • P 27 ^ 1 indu ^s * 

tyrosine kinase receptor c-kU ^ S ^ n * llln * v " the ligand for the 
cells instead apparently a Lw L ^ Cel1 factor > • DR-transfected 
signals and expr^ E Sjh 9 ^?? "T^J °L^ y ^ th ^tor-^diated 
P21(waf-l/ci p -i,, concurrently acceded ?ft" P 27 *^ 1 «d especially 

In contrast to the overextension J? 611 CyCle Progression. Y 
cycle progression, the expression J ^ ^ d6Spite a «elerated cell 
P34cdc2 is significantly rlUcZ m t r ans f ^ trans ition kinase 

compared to the haematopoietic wuS-^De llr i * ^ d transf °rmed cells as 
a possible alternative cell cycle D S . lnS ° 064 - This mi <? h t suggest 

.t- cell leukaemia by by-pL sl ng Z goJg? ±n thiS -P-imental 

retinoblastoma (Rb) -phosphorylation P 36 arrest ' al though 

provide evidence that m^hf. remains unaltered. These result 

early haematopoieti'c^di? tTrTn JXioTlre* J? 1 *' 01111 * the celiac! "and 
transcription and expression^ mc clasfn dxaru P ted b V the constitutive 
progression and growth of hi 7V 11 3 enes < DR > leading to a 
independent from c 1 cycle tr f" 11 " 6 "' 31 Stem cel1 leukaemil 
P21- CyCle controlling regulators such as p27 and 
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inSbit^ of^ve.aT^^^c ycL'n ' 3 P ° tent "^-binding 

complexes, increases 'markedly ^SircS^SSit ^J" (Cdk) 
examined the effect of D57(KiD?» «n myoblast differentiation. We 

factor MyoD. m transit L^f aCtlVlt y of the transcription 
transaction of the mouse mu Jf ! nsfec ! lon , . assa y s ' transcriptional 
enhanced by the 0*^^™: SSSS, ^STS? ^ 

o5 lp ; y ; D a prot!in (Ki ^ d w ut r p . 16(Ink4a) ind - ed level 

stabiLz e d P by p57(Kip 2 r lorce^ ^ ?° UnStable nUClear P"*Sn, was 
hypophosphoryLtLn of Myof L c2cS r m "M° n ?' ^i*^ —elated' with 
mutant arrested cells at thl rm k A dominan t-negative Cdk2 
hypophosphorylation of MyoD Furth*™L P T transition and induced 
purified cyclin E-Cdk2 lo^/Jtl ' P hos Phorylation of MyoD by 

addition, the NH2 domain of Si inh ^ted by P 57 (Ki P 2, . in * 

cyclin E-Cdk2 act?vitrwar su «icient ?' , - n ! C K SSary f ° r inhi ^tion of 
and to stabilize U i«rf7™ ? . lnhlb;Lt M y° D Phosphorylation 
myoblasts. Taken" together oCr data cumulation in proliferative 

E-Cdk2-mediated phos^yiation' S^ycT^ ^K^V^T, 
important role in thp L^,™,,!^. y ° Dy P 57 (Kip2) could play an 
differentiation. accumulation of MyoD at the onset of myoblast 
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Expression of t>21 an H n . 

inhibitors are expressed durtL ™ f^"' Xt " n0t clear how these 

over time in all of S Li ™ NA W3S ex P res ^d increasingly 
megakaryocytes, and erythroMa ™ ^^^7 1^ 1°°^ »<=^.ges, 
low, except for ervthroid hiir-*. i *u ! p27 mRNA leveJ -s remained 
and P 27 mRNAs wlS df f f ~! : * ryth * old burs ts expressed both P 21 
whereaf boS proteins were exore- . eX P ressed either protein, 
blood monocytes In bone lrr» " me 9 aka *y°cytes and peripheral 

exclusively In a subset ! Z I ' P21 WaS lmmu n°stained almost 
in megakaryocytes 5 T££ TX^lT^ZoT^ JSJ^x"" 
reciprocal expression of p27 to Ki 6? ™1 I In ^^^cytes, 

relationship between r>21 and li « 67 . was . eviden t and an inverse 
albeit less SESus* These 21 Privities was also present, 

vious. These observations suggest that a complex 


in megakaryocytes. these W lbltors ar * involved in cell-^e exit 
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find P 27 but not Si to hi . ! 11S 3l ° ng the ^loid lineage. We 

resting CD34( + ) cells !° r ^* xpre " ed 1 ln ^"hly harvested 
cellular proliferaUon' anS thin h P ?' l6VelS P6ak con ^"ent with 
terminal dLferentLuon. Tn c^aa? 6 ^^^^""; 1 ^ " CellS Underg ° 
but the subcellular localization n? In t *" f9irly consta nt 
expression to predominant \ f p2? chan 9 es ^orr, nuclear 
perinuclear localization at \r Cyt ° plasmic expression and finally to 
report -i.cu..e.^ a £S lca a J lo L E0 0 g rSS finings" di ""^^«s 
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erytn^d 1 ^T^o^nf <*P°> effectively support 

SCF/Epo-dep^ent ^tS pro^I^cei? ^ haVC StUdSd he ~ an 

be efficiently amolifi^H ^ ? ^ 11 from cord blood th at can 

presence of SCF, Epo insult utT C S t " e t0 large cel1 numbe " in the 

and estrogen. Additionally bv cL'nT ^h^" 1 (IGF - 1, ' de ^thasone, 

administra?ion of Epo pl^ su CUltUre conditions and by 

undergo terminal differentiation in cSturT^nd^V^ 3 effectivel y 
recapitulate erythroid cell ri !ff 0 5 !• thereby faithfully 

SCF/Epo-dependent * erythroid Lce^r "^T ±n V±tr °- Thi * 
peripheral blood at2 cells aSJ h,™ k " 3lS ° P resent in CD34( + ) 
isolated, amplified !!h nfJi and . hunian bone ma "ow and can be 

Thus, highS^M^ e^ou "^p J* S^SSo' f T" C ° nditi °- 

Progenitors can be obtained^ lar^l^rf^ 


for further biochemir^i 

cells express the ^ecenjK iS^ 1 " studie «. We demons^ate that s 
involved in signaling^wlL cSg^^ P^ok^ ls 

differentiate. P Th us Ke in vitro" h J ghly indUCed wh ^ cells 
molecules and signaling ^Jh^s ^ the study of 

dxfferentiation of human e?ythroid Sis. ln prolif erati °n or 

16/3, AB/6 dtem 6 from fil P - ism 

DIALOG (R) File 155 : MEDLINE (R, ^ 

"SJSol, 98384274 PMID: 971673 ^ 

i^-g^^:^™ ste, cells from apoptosis 

" Sr^eS™^! ^ * Connolly T 
cvandenbos@osiristx.com AUceanna St., Baltimore, Md. 21231 USA 

IsS 1 J30T 7 ^r U ^o r u e rn\^ r ^i e GER ^ Y, ^ »~' "3 (3) p 463 -70, ' 

Languages: ENGLISH 

Document type: Journal Article 

Record type: Completed 

Mammalian eel 1 <? ~ 
response to a variet^of^n™! "we T^t P"<™»* cell death in 

den^ CeUS <hMSCS) U " de ^° P-grZed ce2TfJf ate ^ hUman -senchym^ 
density, under these conditions 1 I th Upon see ding at low 
cells in s-phase and a ^ r ° bS " Ved an increased proportion of 

indicated that a change in conS o/gTT ° f CellS in Sl-ph«.e. This 
low-density seeding had occurred and tuT^ transit i°n in response 

s-arsL ^ t -49 "™* th ^r ° f 

kinase inhibitor but not that C f n, P ? 11 cvcle -dependent 
programmed cell death upon culture a t P ?l P rf 6Cted hMSCs from 
and p27 are expressed P di en " , ° H nSltY ' furthermore, p21 

t-t P21 and P27 playYce^rafr^ ^^^S^ioo. We suggest 
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^^^^c^^^^* *ene product plays an 
differentiation of hematopoietic cells ft «" H ? Wever ' its role in terminal 
of 12-o-tetradecanoylpLrbo^lScetate PSC ^o^ Ve - We show a «>°del 

differentiation and growth arrest wi?h f L f < TPA > "Educed hematopoietic 
treatment arrested the cell L^e of IT™ ^- mediat ed pathway. TPA 

cycle of a human hematopoietic cell line 


/SDI1/WAF1/CIP1 and p27/tt llL and induced expressly of p21 
cyclin E-associated comSSes It ■ T** proteins »e"#ssent in 

which were then inact^S^'How^r^MEG flsT^ ^f^ivities of 
protein and the Rb-mediated vlthltl' ™ h I f 11 * l3Cked the intact R *> 
question about the role for Rb in SSdna? di S l™' Th " m ° del raises a 
cells. KD ln ter ™-nal differentiation of hematopoietic 
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dis" H™ iS th f M. rlt ^Sc r i° le ^ b ° th n ° rmal — lop^nt and 
apoptosis are not well KSi"^^'^ 8 h C ° ntrolli ^ neuronal 
cycle regulatory molecules f^ncUon in ft ■ h yP othesi ^d that cell 

of trophic factor-deprived neuron^ ?o apoptotic pathways 

RNA alphavirus sindbls to express' tLtl v hypothesis, we used the 
inhibitors (CKIs), P 16(ink4? Sffwii/ ■ , " ° yClin de P en dent kinase 
(kipl), and dominant* negative lltint f P2? 

dependent kinases (CDKs* CdS S£? phS™* ,° f f ° Ur kn0Wn G1 <Win 
rat superior cervical „ ; s^athet,' r™* ^ in Primary CUl * ured 
expression of each of the ci?J n^T 5 lt° neurons - We demonstrate that 
from apoptotic death evoked b?2t££2 ^o^ 0 ^ 0 ^ CUltUred neu ^* 
expression of dominant negative foSs ff r^/" addition ' we ^how that 
Cdk3, protects NGF-deprived sv^oat^ n \° C ° dk6 ' but not Cdk2 °* 

suggest the participation o^^ev^al CDKra'nrt^ 01 " SUCh findin * s 

neuronal apoptotic pathway. severa l CDKs and their cognate cyclins in a 
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t^P^nY^^ information on the role played by 

emphasis on chronic "yeloTd JiJ^.^^i 681 ; W±th P^icula/ * 
available data we can argue that o53 b3S1S ° f the cu "ently 

proliferation of myeloid maturJ cells a cn 35 3 ne 9 ative regulator of 
xs mediated through changes in Illicit***?* 113 -* 0 *?' 3nd its action 
Phase. The P 53-dependent pathwav it J kln f tlc ^ mainly before the S 


types of leukemia, the funa^ionq an n k^t 
in the pathogenesis of j£ stli^t f^f^" ^hese changes 

several years, accumulatlF^idencf sLgSs 'W"^ ^ P * St 

gene are commonly associated « h m ? • fc chai ^ s in the p53 
leukemia (CML) but rarelv ^ t t CI1SXS ° f chr °nic myeloid 

rearrangements deletions* S DoJnT™^?*"' '** they M P~-ented ^ 
the majority of point mutations occL h^ 3, ^ f ° r m ° St ° f the tumors ' 
in patients" with CML Tn blasUc crLis STLST * *"? * (h0t regi ° nS) " 
inactivation is complete deletion S onf ?f ? frec J uent mechanism of p53 

-uti- in th. -ii n i„/:;^: n ( ^?^ 1 ^; E rir^„ i Zoir a point 

16/3,AB/10 (item i from file: 5) 

? f^i R,File 5:Bi °=" Previews(R) 
(c) 2001 BIOSIS. All rts. reserv. 

11981487 BIOSIS NO.: 199900234800 

"rrpl.r" 6 *'' IaVai0ne Virginia,- r t e.<»a„ 

A ™°\™r^; sloaMe tteri "' a», 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE : English 

M a^5loH)2D3^™ a ^ 0 \° r n t ° f Z't*™ D ' ^ 25-dihydroxyvitamin D3 
well as an inducer of SSejS?*?* ° f / ellul « proliferation as 
macrophages. ^^S^SortS tlT^ Cells t0 

upregulated by 1. 25 (OH) 2D3 riiHnn ? j 5 * nUmber of * enes are 
cyclin-dependeV Sa^^ including the 

between^ growth in^Mtion Ind JfJJ ^ here the "lationship 

followed by growth inhibition and subsequent " f^EttS""™ ^ 
Sa.^t^^SS'Si ^TSSSit increase 

b P otn1he leVe i 1S ; - 81 ' S ^ ^l^^rr^reJ^S^urln? 1 ' ^ * 

£»F£ r ^^ SS^JT^^Sti-o i. somehow a 
behavior was detected in cpI l i fhf f However, no such biphasic 
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ABSTRACT: Background and Objective p.n 

frequently altered In a varied of ™l ■ re 9 ulator y genes are 

pattern of expression of ~L J ^nancies . The structure and 

cycle control were studied ?n V T ■ Involved In «U division 
marrow of patients aSted L Sron.V ^ Prepared from bone 

Methods. Ten cell preparations' wLe'bt^Lld^oT^r'T 3 - and 
Phase, five from those In myeloid blast J!??- f rom P atlents m the chroni 
lymphoid acute phase. Morel 1 13 3nd five from thos * m th 

healthy subjects and patent wi^chr^ "T* C6llS ' PUrified from 

structurally altered if Titter LTZ ° f these «■»" I- 

single exception of tie P^N^A^e^ch" *°T PhaSSS ' with th * 

deleted In 1 case of i*Jkt ? ' Ch was homozygously 

down-reguLLrdLiL S ^ol^ 01 ^^ 11 - P5?Kip2 «*P""ion Is 
maligna^ and CD3 4 i Lnt ln 'addiM ^ ■ the bl3St Crisis both I» 
P15INK48 gene express^ i s observabl^'d" Slg \\ ficant ^-regulation of 
the acute phase of malima'ncv r^l ? ^ the devel °Pment of 
transcriptional moduSion of"™ er P r f tatl °ns and Conclusions. The 
inhibitors might contribute to tTe ZlllVltT^ 
myelogenous leukemia. 1 blast crisis of chronic 
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shown to correlate with a number of changes in the expression of thl 

?i?l£tl£ d"ina e su Ce - W6 fOUnd that ^^ocyf. acSlSt ^6 and 
eh 9 successive population doublings and display high 

proliferating cells but rise to approximately 15% of the levels in 
leukemic cells to avoid senescence. 
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B-lineage ALLs^ one or both alleles oTp?6 ^ Md fiVe 

these cases, breakpoints occurred I^Sn "e S'mT" " ar " nged - In 
cluster regions previously described in T All, „ 3 ° C break P oint ^ 
were observed in two of 85 A^Ls Jut in" nl'^nV ^/J 9 ™ 5 P16 del etions 
Our results suggest that P16iS»^f ln .™ne of the 42 B-CLL cases tested, 
observed in ALL ^44%) are autte r.T ^ the m ° St fre ^"t event 
absent in CLL. Search' foT P 27 and P21 del ' " 2%> Seem to be 
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is^'expI^Tac^muL^fofof f ^ ^ humans) 

acuJaS)* esca P e K a P°Ptosis LI notln J S^" 18 " 1 WhiCh 

.'S^tt™^' ! r0m BXSB with early-life 

susceptibility, an^ St^SrSi^S ^ ^sis 
survival of these cells In^?™ °, corresponding genes in 

most of the rapidlS accum^aM^ aCridln * oran 9 e staining indicated that 
4-month-old maK" iLl^Tll l ll^lt^^^V ^ ° f 
m vivo labeling also showed that wffh 1* Long " term bromodeoxyuridine 
the CD4+ CD44-hi male cells f™™ J adva nced age, there was a shift of 
noncycling. Moreover Siaify^Si^^ '? Predominantly 

m u e i f tipro°b r e y ^tSi." UsTng a 

2Eb\E rr° sL Llated -es y ,- C °^rSat ri SLTc e eL a s elS ^ 
S^^^ and 
well as of the apoptosis- inhlbit L g Sci""*™ ^"r^ 
blot analysis confirmed increased levels of row t ! „ 
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ABSTRACT : Although thrombopoietin (tpo) is knn^n «- , 

in both megakaryopoiesis and tfrS ° play a fundamental role 

TPO-induced megakaryocyte a^™^ 3 ^ mol ^ular mechanism of 

megakaryoblastic leukemia eel IxnT cwTthlt^ ^ In a huma " 

megakaryocyte differentiation »J* ,i showed some degree of 

cyclin-dependent LSf l?dk) 1^,^.° ^ 6 With TP0 ' the 

not p 27 -Kipl, P l6-lS, p?5-iNK5f i^ /Cip1 ' bUt 

upregulated in an immediately earl v 18_IN ^ 4C ' was found to be 

P81 was found to be sussed ovl/a ^rToTof Vf" eX P ressi °» of 

with TPO in large polyploid cell, * , days by treatment 

not in small undifferStJ^eS «Ii T L^ ^ ^ rSSp ° nSe to TP0 ' but 

between the ligand-induc dif h 3 " 9 a Cl ° Se corr ^tion 

^^^^^■^^^^^^ " ° m 

S. ^uV 1 ^^ -hTmLkeT tra — - 

T^ t ^t a 0 p\ C c t0 e S xpL^ e sioror r 2 e i CUltUred - dium al °- *>r 5 

to induction of megakirvoStic £ff " f? 7 bUt n0t ° f P 16 le <* 
Overexpression of ?he TteStL? 5 ferentlation of CMK cells. 
P21 was sufficient JnilcT^J.^Jff S?, aclda (aa) 1 t0 75 > <* 
whereas that of the C-termin^ Ho ■ / differentiation, 
effect on -orpholSgical fS^res ^rthf ^ t0 164) had little ° r no 
induced tyrosine phoaphorSSS^o^S?"^; We f ° Und that ""hough TPO 
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group includes the p 2 T??ip? WAF?" S?"*™^" of the proteins, one 
P57 (Kip 2 ) CDKIs, which contain a hJ^f ' ' P27 (Kipl) ' and 
cyclin-dependent kinase (cSkf inhii, T amin °-terminal 
P15 (INK4B), andplB (INK4C) cSs ^^T^ The p16 < INK4 ^ 
belong to the other group The Sfi'^S ?, 11 ^ 6 ankyrin "peat motifs 
frequently altered in a varletv of Pl5 C ° KI genes are v "y ' 
malignancies. The pig (INK 4 of gene tlTuL^^ hemat °P°ietic 
belongs to the latter grouo T n h!, ly Cloned CDKI "hich 

alterations play a role in hZ^ determne ^ Pig genetic 
from 45 chiloUd newly Sag^iS P :"S C r 1 i 9n<lnCieS ' ™ eXamined DNA 
acute myeloblastic leuLmJas <mU in 1^°^° leukemia * (ALL.,, 30 
CMLs), 45 adult T cell leukemics (wt^ leukemias 
(NHLs, , and 20 multiple myelomas iml V' ™ n ° n ~ H ° dgkin ' s lymphomas 
and five lymphoma ^ liXi^^^ 1 " " ^ 20 AML, two ATL, 
homozygous deletion of the oia „ 5 f * analvs is, one 

irmnunodeficiency virus (Hivf-L?^ \ * detected in a human 
point mutations in any of tie samolfs I ^l' 11 ^ l^phoma sample. No 
reaction-single strani conform*??™ ? f ° Und by P ol ^erase chain 
investigation suggests th^t aTte^^i^r^™ analyst. Our 

~le in the development of ^^^^^ an important"' 
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ABSTRACT: Steel factor (SLF) is a hematopoietic cytokine that svneraizes 

Ttlt /I g T th faCt ° rS t0 indUCe 3 ^ eatl V e ^ance5 proL^erSve 
state of hematopoietic progenitor cells and factor-dependent cell Tines 
Even though the in vivo importance of SLF in the maintenance and 
responsiveness of stem and progenitor cells is well documented the 
molecular mechanisms involved in its synergistic effects are mainTv 

sSrS;ti S c m D %o f L C f 0r -? ePend ^ t myel ° id Cel " r^nd^ 
simufr To tC I 1V f 6ffeCtS ° f SLF Plus other cytokines in a manner 
cord bLod !! nil n ° rma \ m y eloid Progenitor cells from bone marrow anS 
cord blood. We show here that SLF can synergize with 

granulocyte-macrophage colony-stimulating factor (GM-CSF) to induce an 
enhanced phosphorylation of the retinoblastoma gene product and a 
synergistic increase in the total intracellula/protJin level of the 
cyclin-dependent kinase inhibitor, P 21-cip-l, which is 
correlated with a simultaneous decrease in P 27-kip-l in the human 
factor-dependent myeloid cell line, M07e. Moreover, these cyJokJnes 
synergize to increase p21-ci P -l binding and decrease ^7 Cyt ° klneS 

kip-1 binding to cyclin-dependent kinase-2 (cdk2), an enzvme reauir^H 
for normal cell cycle progression; these inverse events co«ela2E w^h 

S r c 6 i a r d can 2 /'" 336 3CtiVity - " 18 alS ° shoWn thaf Loge^us S r r f ied 
fr I Kl n dls P lace p27-kip-l already bound to cdk2 in P 

D27-kio ? 6 intr ata i^ liCate increased P21-cip-l and decreased 
interoLv in S u * concentrations and their stoichiometric 

Tf\ s V rrn lng ^ °* marrOW *** S P leen Progenitors and absolute nu^s 
of marrow progenitors were significantly decreased in the P 21-cL-l 
-/-^compared with the +/+ mice. We conclude that the cdk ?hresnold 
the 9U n a rl r i ^l^ 1 and P«-kip-l play a critical role in 

^^oT^l^^^ t0 —Maintenance of the 
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were not detectable by Western blotti^a Thl * lr P rotein Products 
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deletions of these genes In S^ST^^Ti" tra ? Slocation associated with 
kinase (CDK) 4 and CDK6 fnrmoH JKB2 cells, cyclm-dependent 

P16, trigg e rinTph C o D sp\o f ry r ra e tio C n 0 T ^Un^asf^ °' t0 the ^ <* 

continuous cell proliferation m retinobla stoma protein (pRB) and 

Partially inhibiLd oy^GF-b^ta ZTCl' let cells was 

CDK4 and CDK6 expression, increased a C °!f nied by decre ased 
decreased p2 7 binding to CDK4/CDK6 ?nJ ? P ^P^ssion, 
P27 to CDK2 . in addition b I and increased binding of 
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t(9;14,( p21;q 32^h^ The - studies suggest that a 
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fiko^r^^ ^ -use primary embryo 

that senescence-like growth Artist I'Ts r (K3K) ' We ° bserved 

P27 (Kipl, but that down-regulSof of nt-h 6l f ted W±th an in "ease in 

(CDK) inhibitors, including »^??™k? c y clln - d ependent kinase 

p2KCipl, as well'asSe^LLvi cell c^" ' Pl9( INK4d) ' and 

and P 19 (ARF) , implies that ^7! V 16 re 9 ula tors such as p53 

independent of S ' ct y £%^ M ?S?!? Ce ~ relate<1 growth a ^ is 
(Cipl), which are associated wifh' ?i 'T' ' P ' 6 (INK4a) ' and P 21 
(Kipl) binds to cyclWCDK2 L^n? atlVe Senescen «- The p 27 

kinase activity. We demonstrated tLt *l **** and CaUS6S a de ^easf in CDK2 
can induce permanent cell cySe arres" r^" 6 ^""^ °f p2 7(Ki P l) 
wild-type embryo fibroblasts we atT^T'*- 1 ^ P henot ype In 

suggesting that the kinase inhibitors 'lyS 4 002 »„h°S % ■ r6SUltS 
growth and induce a senescence-lik* ZL*lt ! Wortmannin arrest cell 

inhibition of PI3K and protein kinase B/£ ! eas V P"tially, through 
protein AFX, and up-regulation of SJ^fnn aCtlVatlon of the forkhead 
these observations taken P ( P 1} ex P res sion. In summary, 

important medial of the permanent^^f ^ that P " (Ki P 1} is * n 
inhibitors. Our data suooeat KfT 0611 CyCle arrest induced by PI3K 

(Kipl, is requiref for?hrPI3K^ n duL r d SS1 ° n ° f ^ b * 

inhibiting CDK activity during T^tllT. ^ ?13 ° haVe a ^ i 
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P27tkip e r i c n dt iSJbiXrs 1 ™ ^L^ 9 " 1 ? ion of p21(wafl > and 

cells following trea£2n£ wJth ?n f mbry ° nal "rcinoma (EC, 
neuronal dif ferentLuon' Se l^lTTf re !i noi ° acid < ATR *> to induce 
increased within ?4 h «J - ! levels of P 27 mRNA and protein 

later priori" n umf o'r'maS ^ 3 P^au'Ss days 

expression remained low untU Tft.r con t«st, levels of p2l 
induction of muscle dif fere^tiaU on fT^l ext ensivel? formed, 

dimethyl sulfoxide caused JranXJ P19 CSllS by treatment with 

a mutant P19 cell line rIcss ^ "creases in p27 levels, in 

P27 accumulation nor neuron^ dif^^"!- With ^ induced neit her 
expression increased JrkSfu t ferentiation, but p21 mRNA 

markedly, m contrast, treatment of RAC65 cells with 


m 


9-cis retinoic acid inc^^H 
differentiation. CorrelaMf P2? ex P ression and^euronal 

differentiation was 2^*!L* P2? ex P ressi °n anikuronal 

reporter assays showed that S ^ hUMn EC ^ I™if erase 

ATRA-treated cells, consistent „i tl™,*^ increased in 
Arrest of neuronal dif f erentLt?^ 

inhibition of p 27 expression, whereas i™. Y ° kadaic acid resulted in 
greatly enhanced. Converse^, inhibition of eX P" SSlon was 

egression of p27 is Indite 2" «» 
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pdSStoES 11 ^^ ^pre^udf ^.tlng DNA replication in 
of HPV-dependent disease in ?h! ■' describe a model 

suprabasal keratinocytes i ea 2no Jo ar^?' ■™* Synthesis is activated in 
desquamation. The fS!-ieng?h e1/e? P a "keratosis and enhanced 

products are produced and in mosf liLs ?hetr ^ alternatel y -Pliced 
the present study, we examine the effect of ll/tT'oTT^T ™* ' In 
protein expression. E6/E7 expression in ! 1 on . ce11 c y cle regulatory 

with increased levels of fnTn^ ^ ~ Se e P ldermis " correlated 
cyclin Dl and cycTin E rlJfi I P ' ' Cdk2 ' Cdk4 ' cdk6 ' 
observed in the £ucc"al muc"a anTlLT^ " ^"P^ Nation is also 
P53 levels are raarke i Zr"^™™^. fP^helia of E6/E7 mice, and 
that the major changes It till cltlT r lt,,?l ^ ' " sults su 9gest 

«sp„„ 5 e to the presence ot " a^^n.tlrnjra^^.fLpKt 1 " 510 " *" 
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The molecular mechanisms underlyina cell rw^io ^ * , . 
.Pithelium are ^t-^«°lL^r o rjS: > y SS^SlS^ 


intrinsic neuronal proaeni^-c: nMaf . 
bulb, induces sequentialMten^f aoo^^ ^ aptiC ta ^ fc ' olfactory 
stimulation of progenitor^o?Ir£a?ioS ? v S6nS ° ry W 5 " 3 and "iei 
respectively, postlesion. Known^ moS^ar'.f? ^ &t 3 " and 4 
been assessed on protein exSacts of ol f!^ ° rS ° f G1 phase enfc ry ^ve 
postbulbectomy times in aduU mice The Sampled at vari °^ 

olfactory marker protein levels aTd ?L I f Sy ° f betalll-tubulin and 
antigen (P CNA , le vels, stlrtinq 1 and ° f prolife rating cell nuclear 
provided the kinetic fram l ot neuronal VvntX' resP ? Ctively ' postlesion, 
cyclin-dependent kinase cdk2 levels let iZ Tf I CyClin 01 ' cyclin E ' a ^ 
increased 3 days after bulbectomv Tn r° r ?f ^ ° rgan ° f intact ^e, 
content was initially high and unaffected Hit ■ ^ PCNA leVels; cd ™ 
the known cdk inhibitors revealed Drff^! ^ lesionin 9- Western blots of 
and p27 from high exLllsi of ? : 10 ?\ related decreases of pl 8 , 
Immunoprecipitation of cdk2 and ^2 lntact or gans. 

days postlesion (mitotic reaction D e£? * r3Ctl0ns of P«>tein extracts at 4 
Dl immunoblotting, and J ! ^f 1 Versus control, followed by cyclin 
Dl/cdk2 and cyclin Dl/cdE L^SJs aTwelf lGVelS ° f bot * ^ 

were dramatically increased after lesion in ^ kin3Se Cities, 
olfactory neuronal lineage cells thus i„™t / V1V ° Proliferation of 
Dl with cdk2 and cdk4, with dif J? *- 8 functional binding of cyclin 
cdk4. m addition, 'the rSJS-SSSJ C ^ mechani ^ for C dk2 S 
unaffected after bulbectomy, which indicated X^V 1 **** l6Vel remained 
involve posttranscriptionai mechanisms ^ CyClin D1 rise should 

These observations are discussed ^ ^ thlS ln vivo neuronal system 

control and to olfactory^rSy^;. their to cel/cycTe 
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BACKGROUND/ AIMS : The extract! m=*. <- • 
regulation of cell proLfeSJoJ in h^/ 1 ^ 5 an esse ntial role in the 
regulation of cell cycle control in ^ ff \ rent cel1 types. However, the 
factors and extracellular m^Ssia^l , Pat0 f yteS ±n rSSponse fc o growth 
of this study were to investiaSe th! n0t Wel1 understood. The aims 

elements, including c"ycli ns ? A and "H*" 1 ™ ° f key CSl1 Cycle c °ntrol 
inhibitors, p21 and y ? J h ^tori;. 3 c yolin-dependent kinase 

culture on dried co ii»„' rat Hepatocytes in primary 

epidermal growth" fa^o Z"*^ 9 '?^**^™ - the presence of 
were cultured on various extraSiular^? • prepared f r°m Wistar rats 
presence or absence of 20 no/ S P 1 ? 1X in willia ms medium E in the 
measured by [3 „] thymidine uptake SnfSS Jf^ ° NA ^thesis was 

genes was determined by reverse tra^t eXpression ° f cell cycle-related 
RESULTS : cyclins Dl and TS5£ levT. J ^ ^ 1 ^^ chain reaction 
epidermal growth factor-stilted T hlgh at the G1/s boundary in 

in contrast to spread lated e ^ pat ocytes cultured on dried collagen" 
Engelbreth-Holm-Swarm gel that w^ hepatoc ytes cultured on 9 an 
Progress through the ^phasf an^nter^L^^ ^ sp " ad ^g failed to 
blockage of cell cycle progression correlated Th± " sha P e - d ependent 

StoSS^^S, ^trJfinS " ^ Cha--n ati ° n ^ ^ 
— n the local ^^^^^^ X^^J^ 


cyclins and the cyclin-depe^nt kinase i nh iKif 

P<|«nt Kinase inhibitors P 21 and pj^ 
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^^rS^e^^^S- ~ ° f the blood 

blood flow. This study examined He effect?*/! ^ t0 P ulsat ile 

level of cyclic stretch on rat aortfJ tt i Physiologically relevant 
Treatment of static SMC w?i-h V vascular SMC proliferation, 

thrombin stimulated SMC proliferation p ^! let - d «ived growth factor, or 
stretch blocked the proliferative Sfe£ oT 2?°™'* ° f SM ° t0 Cyclic 
stretch-mediated inhibition in SMr nr™, f hese 9 rowth factors. The 

increased cell death, now cytometry ^alv^" 0 ' t0 CeU deta <*ment or 
increased the fraction of SM^the nn " ed that C y clic "retch 

Stretch-inhibited G(l)/ S phase tranSiSon w > ( ) ? h3Se ° f the cel1 
retinoblastoma protein pho^horylSo and wi^hT^f • 3 deCrea ^ e in 

cyclin-dependent kinase inhibitor o21 w select ive increase in the 
results demonstrate that ™~7- ? ' Ut not P 27 - Th ese 

cell cycle Pro^eLio'^^n^ 0 ugges^^lha't^^ 1 ^ ^ gr0Wth b * 

stretch contribute to vascular \ Physiological levels of cyclic 

pathway of SMC. oscular homeostasis by inhibiting the proliferative 
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linked reS t S o 0n t h e° f in^i^ n in ;f~r P rolif ^ ^ ^ 
differentiation. Based on structnrf P rol ^ feratlon and the induction of 
families of CDKIs, the ?NK4 aS Sf cif/^ T .f nal y sis ' two distinct 
The INK4 family member pl6(InkSf a^d Jhe haVe been ^ified. 

have been implicated in normal' Sit J he Cl f/ Kl P Protein p2 7 (Kipl) 
Recent studieshave suggest I functlonl^T °J ^ CNS and cerebellum, 
and the abundance of cyclin £ In , nt "- de P enden « between the CKI 
cellular proliferation. ? he n on a f "^"k 9 gr ° Wth fac tor-induced 
Proliferative growth and ^iKLtlon, ~Ltinct 


topographical regions and^ell 1-,^ = 

profile of CKI expressionftna postnatal VI tYP6 a ^ the tem P°-l 
been described. The current lT,H?L P ^ 5 cerebellar deve»,ent had not 

types in which thr^^^^^.^-P^'^SBbellarce^J 

co-staining for cell-type soeciff^f > ri " g P ° St natal development by 
immunostaining was identified ^^f 6 " ' P 16 < Ink ^' and p2 7 (Kipl, * 
progressively 9 between a d s^Jn^?' gUal C6lls ' basing 

neuronal and glial cell p21(Cipl, tlllnLl ° adulthood - By contrast, 

and decreased thereafter Cvclin m I Was P rominen t at days 6-11 
external granular cells/ wS occassional !* pressedin th * proliferating 
internal granular layers Dual iJ^ff staining in the molecular, and 

cells expressing "^1 ^Is^ZZ \) ^icl^'t^ Cy ° Un 01 wlthi * 
Cerebellar cellular growth arrest ini', P"*^ 1 ' '1*2' (Kipl) ) . 
inhibited cyclin Dl P^t^n ^ve^wilhout^?^^^ 310 ^ 6 mal -trition, 
suggesting CKI do not mediate Ihl ^ affec ^ng CKI immunostaining 
demonstrate that the CKlfare Ld^ced 2r^SJ?? n,ent S These result * 

cell types with distinct -etics^ t\V^ 
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intSine-specific ^^ressioT^E^^ 0 " faCt0r that "^ates 
Cdxl may be involve! in cSS^irieqlSS^i'J ■ SUggests that 

and the mechanisms have not been exoTored Si "V** r ° le iS 111 defined 
inducible constructs and transient lltrltt -!f d Stable ^ansfection of 
adenovirus to induce CdxT exoresffoJ 3 re P lic ation-deficient 

non-transformed intestinal epithelS cen line C * lls ' a 

protein. Expression of Cdx! markJdlv redn^H that does not express Cdxl 
with accumulation of cells in tne cto) /Gm ed h Pr0li ; eration of IEC * cells 
cycle arrest was accompanied by « increasi L^V* ^ C611 Cycle - Cel1 
of the retinoblastoma protein rf ^ ^P°P hos Phor y iated forms 

Protein levels of multiple cyclin SLn^ \ t P^-related p!30 protein, 
unchanged (pie, pl8f p27 and n5?f 10336 inhibit °" were either 

(Pl5 and d19) ?f •? p57) or were not detected 

-rxedly ^nisher^it^^xr^essiT^b f CyCl±M 01 and 02 — 
Gd) kinases. Additional!? „ P f ^ ' bUt " 0t c y cl ^s D3, E, or the 
decreased in aMocS^^'decrSa'SSv^ kinaSe " 4 aCtivlt y Was 
Cdxl regulates intestinal epitheUaf Sff Pr ° tein ' We conclude that 
progression through G(0)/G(1) most itw,?, • pro i lfera tion by inhibiting 
D2 protein levels. m/Cj,1) ' most ^ely via modulation of cyclin Dl and 
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carcinogenesis. i Puo i e ^ y ie P r esent early events in « 

and/or the positivf reaSatorf ' ' f" d Pl6 (ink4a > <Pl6> 

whereas p21 expression S£ ISif^H 1W " 311 es 
transformed clones. Two ^ tn f f^!"^ eleVated i» nine of 12 

resets s » ggest that alt n, t ^* s j! V '£" ° f <=y=li» t elevated. Ove„n tje 
transrormation in vitro. Although +yl ln radl ation-mduced oncoaenir 

mouse hepatocvtes infn q expression and accelera^H 
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simulation of hepatocyte pro ! r at different times after 

c^ir^ 011 rf TCP ° B0P -ry rapid^c ^ « 

30 I T a he G1 J^?' Wh6n *t"S£ hJrds^PH^S^ ^ ° f 

with a *I 4. early increase in cvclin m nr.f ? (8 hou ^s versus 

a faster onset of increased expL ssl0 n o? associ *ted 

or b Phase-associated cyclin A 


(24 hours versus 36 hoi^^k 
bromodeoxyuridine (BrdU« ^nco^norat? 1 in e, " Accor ? in 5 1 y J ^|fasureinent of 
approximately 8 % of hepJSyS were BrdU W' al "»ough 

after TCPOBOP, no significant changes in BrdS ^^^ "H*? as 2 « hours 
at the same time point after t„o h^? ^ cor P 0 «t 10 n were observed 
proteins involved in cell till I n«n? ^ PH ' The ex Pression of other 

(CDK4, CDK2, CDK6) , wal^o^^ 

CDK2 was induced much more rapidlyln TCPOBOp" t ^ that Session of 
in mice subjected to PH (36 hours) a Sf?? P - fc 5 eated nice (2 hours) than 
the two models of hepatocytfpSifJraU on^f^ 3 "!" ° f ex P res *ion in 
also observed for CDK4 and CDK6 Express^ 10n ' althou <J h leas dramatic, was 

and P 27 and the oncosuppressor aSS ° f the CDK inhibitors P 21 

thirds PH, whereas basxcaliy ^o S Variabl y increased after til 
TCPOBOP-treated mice. The remits demo^f ¥ ln * rot *** levels was *>und in 
-any cell cycle-regulatory proteins exxs^ Lt^ d i«"ences in 

compensatory regeneration. Cyciin D ndu n dlrect hyperplasia and 

in hepatocyte proliferation^ l nd u Ced £ " ° M ° f the earlier events 
suggests that a direct effect of th» t primar y mitogen TCPOBOP and 
responsible for the raoid on - * mitogen on this cyclin may be 
TCPOBOP-induced hyperplasia^ ° Met ° f DNA synthesis observed in 
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^^^^^^^^tr defects and the ***** 

the ability of mouse cD4(+r T cells^to t0 ^ ignifica nt declines in 
stimuli by induction of the cvclin Snl % ! f es P°nd to CD3 and CD28 
whether the defect was assessed b"J prot^Sn f^T" ^ ° DK4 ' and CDK ^ 
induction of CDK2 activity w also 1 J ° r functi °nal activity 
were activated with PMA d1u2 i«„ paired in cells from old mice that 
complex, or by CD3/CD2t in" tne "Kencf 1 ^ that bypaSS th^CR/^3 
age-related changes lie, at least n „° f IL ~ 2 ' ind icating that the 
activated by these stimuli We also noted^n 1 d ° Wnstream of tne enzymes 
CD4( + ) cells from old mice to dl r , ? impairment in the ability of 

after activation, but we found Z~ " gulate the CDK inhibitor p2 7 
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reSted'^prote^rln £ zo^TtV" ^ ° f fiv> Cel1 pl- 

over the course of the neuronSeneKc Int* f ■ neocorti "l cerebral wall 
of mRNAs (cyclin E and p2^) are x^tJanT " thS m ° USe - 0ne set 
but expression then falls to a w ^ Y expressed at high levels 
cyclin B and cdk2, are initial Jj expreLed'T? ? " ' , A S f C ° nd Set <* 27 ' 
levels only to decline again 1 j r l6VelS but ascend to peak 

neurogenetic interval into three 1 P a " erns divide the overall 
P21 levels of mRNA expression L P ?' * n phase 1 cv din E and 
P27 , cdk2 and cyclin B are low in thif X' ^ th ° Se ° f ° f 
leaving the cycle after each miosis o T the / racti °n of cells 
Phase, TGI, is short . In pJ™ S ' J' " low and the duration of the Gl 
P«X fall to asymptote while levels of exores^ of cyclin E and 

three proteins reach their oeaks eXpression of ™*™ of the other 
increases even more rapidly to aDDroaJ!!"?" 68 t0 a PP roach °- 5 and TGI 
levels of expression of cyclin E a Z !rm ' maXlmUm length " In P ha ** 3 
of the mRNAs of the othei tn"ree Mot?fi,T?f rSmain lw and those 
rapidly increases to 1 . 0 . The charter" of ft TS J beC ° meS maximum a * d Q 
m part as consequences of the rec^roc" rLnT PhaS6S Can be ^rstooS 

and cyclin E and of the ™ ? . 9 at ° ry influence of p27 
restriction point and of cycling inTG^oTSjSt^f 27 ^ ^ 
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7 days, following one or two cell Hi J? ^s preresection weight after 
original volume after then We Iocu^h u™* maint ^s nearly its 

hepatocyte proliferation, hjpothesizlna £L?m ^ inhibiti °n of further 
upregulators and inhibitors' We studied ^ ^- ln y olvement °* cell cycle 
cyclins cyclin dependent kinases '"i*™ 1 ?? 18 in «Pres8ioJ of 

their m situ hepatic lobular LstSSiiS! CDK lnhibit °" (CKIs,,and 
rat liver. Cyclin E was expressed in IZt butlon f « partial hepatectomized 
and after ph. Expression* in normal ^er 
increased in following times afteTpH , i' 5 detected in normal liver, 
and 4 showed increased expression towfrf a 1 maximum at 7 day. CDK2 

findings of cyclin A and these ^Ks Zitt te f minal P eriod - Contradictory 
inhibition of further cell division altS£h P J- " im P ortan t role in the 
expressed CDK6 decreased after Tdav li* 9 «» ^ unclear - Constitutively 
day, and pl 6 , p21 , p27 ™ J 5 ? ay * ?" ! howed P eak expression within i 
periods. During the expected nf ■ ^ = tron 9 e r at terminal 
translocations 'were observed* in cvclif intranuclear 
evidence of regional distribution" in EaUc iohSi and P 16 " ™ere was no 
-ffuse in situ expression, corro*!.^ 
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pan^^toV^ne ^niJS" ^' Pancreatitis, and 

evaluates mitogen-acUvaS p" teln SZlT,^^.™?™- ™ a Stud * 
of cell cycle regulatorv nrot^inc ^ 1 ] actlvatlon and expression 
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pro'Ke-ratiorit ^rlume^tn^his^ ^ in Myc-induced 

cycle inhibitors p " l Jnd o21 d^T ^ Ue f tration <* cell 

^if se^eSa ioS ™° ^^^n^nitic^vidence to show 

cyclin D2 protSn syntneSis ratef 'r * ^ induction ° f c^lin Dl and/or 

cells f roi cyclin" DM-/!, and eyeliner/ ^ ^ " nClUSi ° n ' P^-'Y 
wild-type controls do n«/ cyclin D2 (-/-) mouse embryos, unlike 

although they undergo accelerateSTi ? y = With inc " a ^d proliferation, 
sensitivity of cySn dH / ) In deat \ ln the abse "" of serum. Myc 
expressing"^ either Myelins V m a b V "troviruais 

kinase-defective, ck^bindina J^i ^ ° yClln 01 mutant forming 
function of D cycliia thus aDDeaJi complexes . The sequestration 

cyciins thus appears essential for Myc-induced cell cycle 


progression but dispensable 


apoptosis . 
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We show that expression of nS7f*r-i^9\ , 
several G(l) cyclin-cyclL-dependeni ' kina°sT fc "^t-binding inhibitor of 
markedly during C2C12 myoblast differ,.^? f ( com P lexe s, increases 

P57(Kip 2 ) on the activity of tS"SS«Si? n ' J" f X ^ n ^ the effect °* 
transection assays, transcription^ trfS^?" ? Ct0r My ° D " In tra n*ient 
muscle creatine kinase promoter bv ! 1 1 lvatlon of the mouse 

in addition, P 57<Kip2* ^"cJjl?^ an^ by the Mk inhiblt °™- 

pl6(Ink4a) induced an i nftlt £ \' d p27 ^P 1 * but not 
MyoD, an unstable "clear P^olein^'s^^ Pr ° t6in ' ^ We show that 
expression of P 57(Kip2) cor \ ?^ Zed b ^ 57 (^)- Forced 

C2C12 myoblasts. A domlnant-negaUve Cdk mutaT^^ 71 ^ 0 " ° f My °° in 
Phase transition and induced hvLS^T * ? crested cells at the G(l) 
Phosphorylation of Mvod" by purine vcMn" 7 r«l? ° f MyOD " ^hermore 
by P 57(Kip2). m addition thl J Cdk2 com P le ^s was inhibited 

inhibition of cyclin E-Sk2 activT^ ^ ° f P 57 < Ki P 2 > necessary for 
Phosphorylation and to ii 1 ? was sufficient to inhibit MyoD 

proliferative myoblasts. Taken toqet^r Tr^, t0 ±tS accu ™lation in 
of cyclin E-Cdk2-mediated ph p L° 2 * k^* 5 ' that "Passion 

an important role in the acSlff ™ 2 M Y ° D by p57 (Ki P 2) oould play 
differentiation. accumulation of MyoD at the onset of myoblast 
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Our previous data demonstrated that ■ «. • 

sufficient for transforming growth artSVf ! tl0 " W3S neces sary and 
activation, and was required fTr tcS^I (TGFbeta) -mediated Erkl 

inhibitors (CKI's) n27ficioif f TGFbeta up-regulation of the cdk 
Morris, J. Biol chSm 267 ^Q?n^ Cipl) »« Mulder and SL 
- Biol. Chem., 2 7 J nn? 2 4 5 ° ^ ° 3 i J 992 / « Hartsough and ^ 

22368-22375, 1996 and j \l J' J?* H "t«°«9h j. B iol. chem. 


J 

271, 


. M „ fJ , i99 6 and j Y Ue e Z' V ec a±., j. B iol. Chem., 

we examined the role of Ras^n reSet.T^T: 47 ~ 55 ' 1998) • Here 

homolog of Smadl (termed RSmadn L T J Fbeta - med iated effects on a rat 

morpnogenetic proteir^^cai'iSucrenSo"' 6 ^ b ° th TGFbeta and -one 
-estinal epithelial cells' (lECs^S ^^^Tl,^^^^ 


of RSmadl and TGFbeta trMt^m- v, ^ 

TGFbeta-responsive reporteK-Jux ^ith^^ ""^ ° n ^tion of the 
inducible expression Either mactivation ofA bv 

addition 0/ a nd erk v mnant_negative muta *t o? "(RasNn^ ^ 

significantly decreased til Sjjf? 'T' inhib itor PD98^9 ' f n ° 
Phosphorylation of endlgeno^s SmadJ in ScX^ ■ Md BMP t0 ind - e 

RSmad? , ° r additi ° n ° f PD98059 to lie "ce °r h r 'K either ^activation 
RSmadl to regulate 3TP lucifera,* -"4.7 4 1 cells inhibited the ability of 

of TGFbeta. Collective^ "r ^ b ° th the P«sence and absence 

RSmadl function in epitnelUi L lndl " t6 that TGFbeta «n regulate 
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Many human epithelial fnm^v,. 
factor (EGF) receptors nlVr",^ ° f e P ide ™^ growth 

receptor monoclonal ntit^T^T^s ^'l^" 1011 ° f an ti-EGF 
and produces inhibition of ceil Hall? C \ bl ° cks "ceptor activation 
investigated in clinical trials wh.n ?f atl ° n ' is currently being 
receptors, either complete blockaded T'* «. bear hi * h ambers of eSf 
activation of receptors with EGF results in ESS- With ^ 225 ° r full 
the present study, we have explored Semi? ln ? lbltlon of Proliferation. In 
a receptor inhibitor, mAb 225 Ind Tit? / mechanisras explaining how 
produce growth inhibition of A431 hLln P * aCtivator ' EGF, can both 
cells we reported previously that h ™ a " f? uamou s epithelial carcinoma 
associated with up-remilation of Si ,r* ^ " ° f A431 cells by EGF is 
^ 255-mediated inhibiUon is asfociSd' ' •?! MW demons trate that 
(Kipl), which binds to and iiactiva?^ ^ u P- re ^ a tion of p27 
and produces cell cycle arrest in Gl £ VC ^ n - de P en *ent kinase^'activity 
can be overcome by titrating "features ^ST'' inhibiti °* by mAb 
EGF, which is accompanied by a conc^n* J ^ creasin <J concentrations of 

Kipl). At properly titrated r-™ f 11 ln the level of p27 

inhibitory activities of Tot* ^ 22? ^ ° f ^ 225 and EGF, the 
abolished. When EGF concentratL'ns^acfleveM IV" ^erbalanced a£ 
mAb to produce near-saturating level, 9 OUgh to c °mpete with 

(Kipl) falls below basal levels- hn! re ^ptor activation, p 27 

t^t 1 ^^ 0 ' re-ulJ ^ gr o^J hl S!. Concon,itant ma ^ed rise in 

that although P 27(Kipl) and ^ (5nl > nhlbltl0n - 0ur data suggest 
independently, they play reciorocal Si ' lndUCed and act 

cell growth by blockade of EG^receoto^^-S mediati ^ inhibition of A431 
receptors with saturating concentra^ns 0^^ ^ by Ovation of 

"SJSi^tS 1 ^nges'T 2eu 196 , 

terminal differentiation. CVCle machi ^ry occur during keratinocyte 

Martinez LA; Chen Y; Fischer SM; Conti CJ 
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Differentiation of C Pii« h» *■ 
proliferation with a concurred e S ^ J"" 1 *? by 3 "nation of 
marked by tissue specif 1^^^^™ JE° " metab °^ -tate 

exits the cell cycle in this Dro«« ?! T mecha msm by which the cell 
potential role/ of the cell "ycle" 2°? y Understood - *> determine the 
terminal differentiation process of ™ h ""^ ^ the re ^*tion of the 
characterized in vitro model in whi Ji n ,^ P1 ° ellS ' We sele ^ed a well 
induced to differentiate in response 11 ^ ke " tin °^tes are 

in the medium. The withdrawal Irom the cell "ctltt ±0n con "ntration 

a number of changes in the cell rl, 7 v correlates very well with 
phosphorylation status of the Rb farni^ f mac * lner Y- Changes in the 
with an increased association of Ji L P">teins occurs coordinately 
Furthermore, we find that inMW^ P P2? 3nd p57 with cdk2 - 
elicit changes that oc duSng^eratinocvtl Ft?** ±B ^ Suffi --t to 
previously described v-Ha-^s *l ock If t f ^ entiation - Anally, the 
correlates with altered regulation If hnfh keratlnocv te differentiation 
that these gene s may P l ay * ' in t*7 01 and ° dk2 "Watlng 
keratinocyte. Y ie ln the Ha-ras transformation 


of a 
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^"^tTMLSWLSS;^ in.contromn, the switch £rom 
rat this process occurs blt^.; ^"i «r" S . uncle «' although in the 
study we have determined n i nof i f Y after birfc h- In this 

cell sorting (FACS™ and 2 ell^tl^ 1 ** by fluo — ^nce activated 
a number of cyclins rli / P S ' co-expressions and activities of 

reverse trans^pSe-p^^ and CDK inhibitors by' 

and in vitro kinase aLayT^fresM v i , J (RT " PCR > ' immunoblotting 
obtained from 2, 3, 4 Ind ? lit Jft 1Sola ^ ed rat cardiac myocytes 
found in the s phase of the ceS^e"!!^ 18 - ™ e . P ercenta ^ of myocytes 
transition from hyperplasia to hyperCophv <\ ^^nificantly during the 
ln 2 ~> 3-, 4- and 5-day-old myocyte? .ie' \ ^ 2,3 and 1 - 9 * of "lis 
with a significant increase in ^^^^^7^ P< °- ° 5) ' co ^°^tant 
molecular level, the expressions P S 6 °5 • G ° /G1 phase "Us. At the 
acting cyclins and CDKs o»l T' 163 ° f G1/S and G2/M phase 

transition from hyperplasia^ ZZJ I Significantly during the 
activities of Gl phase acting f° P Where3S the ^Pressions and 
significantly during Sis tranSion 7 rT ^ Were "Plated 

P27 (KIPl)- associated CDK kinase acfi w^ n ' P21(CIP1)- and 

constant when histone HI was u^d %« t ^ S remained relatively 

a- si g „i fi „„t G «se ^^^',2:-- 
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The Rho family 0 f GTPases m* 

accumulation ^ ^ f are ca^^Me^'^^-^-ted Rac 

outlining . P h yP er P h °sphorylation i„ saucing cyclm Dl 

inhLuory e n f e fec r t° Ut o e f 'S^' t0 e " han ^ ^^-meiateTS 6 ^ 1 ^" Cella ' 

inactivation by cvclin h J« P ? faml y members and th*i r * «. ■ 
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; elective Cy i^%" 1 o\ te ^ f g ^ cl ^---n in the adult rat brain . 
focal cerebral ischemia. G1 * nd P^l/ciPl in neJron following 

van Lookeren Campagne M; Gill R * 
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^ycim Gl immunoreactivitv t,**. r f arter V occlusion in the 

0? in c e ch ° r °" *™ s ssss'sir r. KprMsed ^^i- of 

ipsilateral frontal and parietal 


cortex and striatum 3 


level 0^-00^^; tk%£i £f** ce ^ral artery ^ 

igoxren< 


elusion. A low 


found in nuclei of cellT in n, u J — « 

neurons. p21 messenger RNA and protein^™^ Ple !| U8 ' oli ^ndrocytes and 
250% and 140% of contralaterals 17 graduallv "creased to 
up to 6 h following middle c^r^rte^ T'' borderin * the infarct core 
Bax messenger rna and proSn iJtJt * °" lusion " m contrast, P 53 and 
cycl ln -dependent kinase 5 d35 anJ , f • 3nd protein levels of p 2 7f 
and border areas with time a f£er midd? E de " eaSed in the infarct core 
selective u P -regulation of cyclin Gl and Si ° erebral "tery occlusion. T £ 
zone of a focal ischemic infarct indic^! ^ n6Ur ° nS in the "order 
resp onse to ischemic injury Tifiosslbl. n lr ^ nVOlVement in an Captive 
P21 in a signal transduction pathway af^£- Vf rtlClpation ° f cvc l in Gl and 
cellular stress is discussed P9thway ass °ciated with ischemia-induced 
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hormone-resistant, vimentin-oositi w .estrogen receptor-negative, 
assay and in the nude a^' riJSSn? /° ! he totrl ' el ^growth 

overexpression of glycoprotein ool 70 £f £ Stant u to adnamycin due to 
in this model system is mediated 1? ' h °^ that tumor Progression 
mtochondria-related genes, proves ^ri;I an8 T Pti0nal "^ion o? 
cycle-related gene proteins Z^^ tl transmembrane receptors and cell 
the transcriptional levS in JS* ? enes differentially regulateS at 
mitochondrial transcript, " matoc^ondrLT ^"V^ MC ™* a ~ a^w 
metalloproteinase-1, stromelysi™3 uroSnase Creatx ? e kina ^ matrix 
factor, E-cadherin, epidermal nr . Uroklnase a nd its receptor, tissue 
proteins Mat -8 and progression "as^ci IT™ reCe P tor ' transmemSnJ 
cyclm-dependent kinase-2 an c^Je J'^ ■ , Pr ° tein (PAP) ' ^™ T 

and P 27. a ceil cvc l e inhibitory proteins pl6, p 2 l 
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The cyclin-dependent kinTse rcnm ^mk-. 
growth suppressive ef fects bv ti™S . lnh ^ ltor P27 (KIPl) eSTrts its 
protein levels of p27 (KI P n Lve *** complexes. Reduced 

cancers and this has been attributed to T reported in numerous human 
reports have addressed ?he siSi^n T Sed de 3 rada tion. However, few 
chemical carcinogenesis of rodeos rt p27(KIP1 > expression in 
bladder carcinogenesis model with' M l\ f rat tw °- s tage urinary 
(BBN, initiation followed^ ^ 

evaluated the expression of S ? d J™ Acerbate (Na-AsA) , we 

immunohistochemistry during vari™,? i ] P rotei n using 
carcinogenesis. Inaddition^we evaluated ,1 1^1 ° f Urina ^ ladder 
P27(KIP1), P 2i (WAFl/cipl) and o53 ? ! he ^ ex P r "sion profiles for 
were initiated with 0 05% BBN il tt Fisher 344 "ts 

administered 5% Na-AsA in the Set F'f r f ° r 4 Weeks a " d then 

revealed p27 (KIPl) protein to be co^ituS^v hlSt ° chemic *l examination 
urothelium, simple hyperDlasia »nH ■ ly ex P r essed in normal 

hyperplasias and small papuLmas tut "5 — papillar y *nd nodular (pn> 
papillomas and in transitional cell carc^^t 0r abse nt in large 
between expression of p27 (KIPl ) and i-Pi i ^" ° as ■ An inverse correlation 
observed. Quantitatio n P of mRNA b v in Pro * lferat ion was generally 
showed a significant downreguSon X J!}^?* reVeMe tra nscriptLn-PCR 
and P 53 mRNA in tumors . MorTthan ill ^ZV ', P21 <WAF1 / c iPD 
expression was observed i n 42 and J " ln P 27 ( KIp U mRNA 

respectively; similar reduction in p21 (WAFl°/r?ni /T" at WSeks 18 and 24 < 
observed in 58 and 73% of ILTrl I ] mm ex P r ^sion was 

expression in 5 0 and 73% of tumors at JeeZTS V?? ™' a " d in p53 
of the 25 tumors we examined hu i a " d 24 ' res Pectively. None 
polymorphism analysis had p53 mutatLnf ^ ^ le ~ st ^ conformational 
down-regulation of p27(KIPlf p2 TtwAF?/cinn ^ ^ lmply that abn °™al 
tumor cells may contribute to til (WAF1/Cl P 1 > and/or p53 in 
rat two-stage blLder carci^geL s t L e . mallgnant pr °^ essi °n of tumors during 
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cyS ^:;i? 0 T d % ^T^are-"^ 0 " ^ - cell 

family of cdk inhibitors and reauLteTff 3 ° f Clp/Kip 
cycle stage-specific CDK-cycUn tZ^ U gr ° Wth by "activating cell 
osteoprogenitor proliferation" i ^""cH i^T" ^-regulation of 
differentiation, we investigated express?™ ? StSP f ° r osteoblast 

during development of the ost^nh?^ °" ° f p27 and P21 
osteoblasts and in prolSera??™ * phenotype in rat calvarial 
1V2.8 cells. ExoressLn :r::^" 9 _ a " d . 9'owth-inhibited osteosarcoma roc: 
predominates in P the growth period S^Jf 5\ tM that **> which 
P27 levels are maximal postproUf erf tivJiv * t0 P rolif nation co 
transition from cell prolS ratlo f 7^' L"? 9 ?! ^ g a / ole " the 


transition fro^^n i^S^iT^' a roIe'in'thT^ 01 " 

directly examined the role of e2 7 dl Ste ° blast differentiation, 
osteoprogenitor cells derived from th. ^ 9 dlf fere ntiation o 

nvea from the bone marrow (BM) of p2 7-/ 


We 
of 


**ice. BM cells from t>27 

^i^yTL SKIS f °< 

.lso showed an increased ceSrarUy IXUZ'I St " dL " ° f *"-/- b,Ks 

P27 +/+. The increased prolifetaM™ ** vit 1 compared »ith the 

tumorigenesis, i„ contrast ln d °« not lead to 

T """""I" IndLaS^t'hal M^l ^ ^« ™» 

the .-..y.^'ciSax™ f 1 "— «* g »nule ceil precursors in 

Depart ^ LS'cS. 8 '^!" 1 C! D1 ° uh * SR ' <^«i B 
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. A missense mutation in the n ^ 

primary consequences of girk? ^ ^ considered to be the 

SEES"" H Wheth " * dl ""P"°" t^'cS'c"^ 10 " in "» "«-^-. »e 

nugration and axonogenesis and lJ^f ? y le P rec edes the failure of 

^T^cT^V 3nd i-uno^ot Lffor SS^S^ 081 "- T ° thi »^' 
and the Cdk inhibitor p27/ki D i a , „Ii , A ' Cdk4 ' c yclin D, cyclin A 

apoptotic DNA f ragmenta?ion were apSed*? " ' ltU end ~ lab ^ fir ' 
wv/+, and wv/wv ^ w+ fnH , P ^ ° cerebeJ -la of P7- P2 l+/+ 

proteins was limited to the outer or^i the e *P«"i°n of cell cycle 

to P87 , a marker of c 1 S r J 0 " 7 Z ° M ° f the EGL " Antibodies 

pattern. Due to migration delav ^T' gaVe * reVerse Gaining 
oersted in the outer EGL in Ml wv/+ m ° f P 27 -P°^tive cells 

lot a f yCl ^ U P-^lation anS absence 0^27 T ^ C °^Y> marked 
EGL at all ages in wv/wv mice inX^ P occurred throughout the 

uniela^d^to^' 0 '^ ^ ^tiT hoS t^ei!^ f° SWitCh ° ff the 
ed *° Proliferative events. Cell cveS ^ t ° yCle activ ation was 
in the substantia nigra, suaaesti™ \u V f proteins were not expressed 

K\haT,^^^ 
SjiSI cha^lcSi.* 1 " — X' 

10232733 99362607 PM ID: 10432393 
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not proliferation inVitr^ gl ° raerui " epithelial cell DNA synthesis but 
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BACKGROUND: The C5b 0 

cytokines!. 15 (Brdu stalnina) ? < 3 > "° anti-VEC 

and their inhihu S-phase and M-phase cell , examine the 

performed^for^c^L 0 ; 3 ; ^^-4 and^esS^ wT^aT Pr ° teinS 
RESULTS : m the absence of arn Jh 3 ^ cyclin B and cdc2 

iSSSd P gr^h r 1a 0 t ?» ^-^Slyt'S 1 ^ H^.c k ^ 

(^oup S '2 lnd \ o ° r lnduced DNA synthesis bv 50* attaCk (grou P *> 

However "nS^f Changes in specific L h ^ lnt ° the s P"ase 
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distinct protein kinase C imm • * 

Proliferation in ! ( KC) ls °forms different! a i i „ 

^ E, and A-associated kinase 


similar. Nuclear accunnilaiiSfof ^Sn^' 5°5 CyCl±ns D W' and A we ^ 
also delayed in PKCdeltaEC. m the pkSL^S f ln res P on ^ to serum was 
(Kxpl) but not P 16(Ink4a) 0 p S EC f lne ' serum induced p27 
P27 (Kipl) levels in the control P ' n " SerUm did not affect 
Immunoprecipitation-Western oTottiL anT" endothelia l "11 l ine . 
serum stimulation of the vascular enfJt'l f p2? (Kipl) showed 
increased amounts of cyclin Dl bound to tllT^i f ? el1 line resulted ^ 
line, serum did not increase thT^ P ? ( f pl) ' In the PKCdeltaEC 
(Kipl). Transfection o u i n L ? f CyClin 01 boun * to p2 7 

PCKdeltaEC line revered t he S-T*" (K J pl) anti ^nse into fhe 
cycle progression, suggesting I . f" 8 reSUlted in n °™al cell 

PKCdelta-mediated S-phase arrest. CritlCal role for P27(Kipl) in the 
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mec^i^r^oiL^L^cell 0 "rresV^ M5eM " te injury. The 

unknown. Adenoviral delivery of E2F-1 to n r ■ " cardiom y°cytes are still 
resulted in an increase in the expression ST** cardi ™y°cytes 
apoptosis in >90% of the eU ^ CeU Cycle activators and 

(IGF-I, rescued cardiomyo^ytes from Tf iI'^ 1 ^ 1 ^ gr ° Wth fact °* I 
overexpression of E2F-1 in h,. 1-induced apoptosis. Furthermore 

downregulation of toSl^ciM? aS^TP?? ^ indUCed the 
and their dissociation from cvc i nn p27 j KIP1) Protein levels 
P16(INK4, and P 57(KIP2, pJotS levels a'n"^ 3363 ^ ' ^contrast, 
j^"?**. unaltered. The dissociSon oftL (Cltu ^ aSSOciati ™ with cdks 
from their cdk complexes correlar^ ,,ff, P iu ' and P27(KIP1) 
and cdk6 d the r P lease r^en^ytll SS^?^? 0 " ° f Cdk2 ' 
the number of cardiomyocytes in s %Sff! " theSe c "cumstances, 

results indicate that IGF-J renders fr0m 2 " 2% to 23 *' ™ese 

cycle reentry. Finally, the soecTfTr L Cardlom y°cytes permissive for cell 
P27 (KIP1, further sugg^ts their ke V f 10 " ° f I*1<CIP1) and 

cycle arrest in cardiomyocytes * " the ma intenance of cell 
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Phosphatase SHP-1. The celf clclT , f th& ^in-tyrosine 

sst2-mediated growth arrest are nn regulatory events leading to 

of Chinese hamster ovary c s 1 We rep ° rt that treatment 

analogue, rc-160, led ^to G J ceU cvc^ ,^ th the soma tostatin 

insulin-induced S-phase entrv f k \ ^ * S arrest and inhibition of 
kinase inhibitor p^Kipl) ' "conLg^lv fi° n ° f the ^-^Pendent 
(Ki P l,-cdk2 association, an inhibit^ de « ease °f p27 

kinase activity, and an accumSaSo"n of hvL^ U \ ln - induced cyclin E-cdk2 
gene product (Rb) were observed h yP°Phosphorylated retinoblastoma 

P21 (Wafl/cipl,. when sst2 waT coexoressf, ^ll™ h ' d n ° effect on th * 
inactive mutant SHP-1 in Chinese hlT^l Wlth a "talytically 

entry into cell cycle i^^^I'^"^^ 8 ; ^tant SHP-1 Induced 
modulation by insulin and Rr i In I t ? P 2 7(Kipl) and prevented 
(Kipl,-cdk2 "associa^on? ^liV f k ex P— ion, p27 

phosphorylation state of Rb in JL activitv ' and the 

reverted down-regulation of d27 (Kim? ^! P an <;"ati C acini, RC-160 
effect did not occur in J"ni P f t ^ 3 and this 

expressing a mutant SHP-1 with marked! v S?? ■ "° theaten (mev/mev) mice 
provide the first evidence tnat ssS induct ^i™ 53 " Th ^ findings 

maintaining high inhibitory levels of ?f i • re< ? uired f °r 

target of the insulin, and somatosLt^ P ' ^ 3nd 15 3 cri tical 
modulation of p27(Kipl,: som atostatm signaling cascade, leading to the 
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in?"S ?l L ' *' tl ' C f U ? teP^t ki„, se inhibitor, 

number o f anS^KSi^f 9 ^ VihfTST 1 " * "°*°<"' * ° 
mouse hybridoma (7TD1) and h,™=rT , Study we show ' in growinq 

P27 is highly expressed but sliahtH ^ (U2 ? 6) CeU 1±neS ' tha ^ 
arrested, regardless to the D SasK "P re 9 ulated when cells are 
specific blockade of these celVi earlv G ^ Cy<=le - In cont "^, the 
a protein of 23 kDa ( P 23) soecirf^i P 336 r6Veals the induction of 
P27 antibodies raised against the NH2 tprml ^gmzed by polyclonal anti- 
not by anti- P 2l [CIP11 „h^? te rnunal part of p27 but 
inhibitors stronalv . " T!^: Experiments using 

caspase 

P27 by a • caspaseVli^ protease tS^c? ^ the P^-^i* of 
cytosolic sequestration of P 23 but do^ „IJ , - Cleava 9 e leads to the 
CDK2 and CDK4 kinases, indeed p23 associated^ ^ Mnding P ro P ert ^ to 
weight complexes and coprecipitated tith rnto V 1V ° W±th hi * h molecular 
transfection experiments in slls-2 1 £hat T™' de ™°n=trate by 

arrest by inhibition of cyclin/CDK2 activSf ?n UCeS 3 G1 phase growth 
caspase-cleaved form of p27 induced L Z \ SUmmar y we describe here a 
apoptosis and likely involved in cSf^e^gSJSo;. °' deteCtable 
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AIMS: Terminal dif ferenti a i-i nn 
their permanent withdrawal from thf cen i my ° Cyte is associ ated with 
failure, significant numbers of myocites eLrS'' end ~ st ^ heart 

antigen yet fail to progress i, Proliferating cell nuclear 

inhibitors are powerful inhibitors o? Se^n • 1 Cyclin ^pendent kinase 
role both in myocyte development and ?n ^ a " d may P la y a di «ct 

adult. METHODS AND RESULTS : The expression of , ^ divis ^n in the 

kinase inhibitors p2 l, p27 d57 an? ?hf V ^ CIP/KIP cv din dependent 
was examined in acute (Ken in bra fn J retinoblastoma protein 
heart failure by Western "lot analvsis'an ;«»-Plant donors) and end-stage 
and rat cardiac development ?he exnr^t ^ t0 that Seen in human 
gradual increase durin, Z , expression of p2 l showed a 

maximal in aduko^V \\TlT T and man ' becoming 
subsequent continual expression ?hr T * initial "se with 

detectable at only early sCges in °£° U ^ p5? ex P"ssion was 
in man. m both acute and end-staL h ? Persisted throughout life 
P27 and P 57 reverted Jo a 9 " failure the levels of p21 

fetal heart: ^ I^v^SnS^^ 7 that ° bserVed in ^Sln 
significantly increased t„ ^ f 6 p57 ex Pression was 
during human heart d^elopmen' but' ST* 1 '?. declined 
CONCLUSIONS : The expression of to, U ^ altered in heart failure, 

consistent with a role f n L ? \' n0t p27 or P 57 ' is 

-11 cycle during d^e o^t^ln^^^ff 3 ^ ° f " rdiac "yocytes from 
kinase inhibitor expression reverts to t£ CyClin de P e "^nt 

insufficient to initiate cell cycle legation. 31 P3ttern but is 
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(CKlJ, rrfso^e^nelati^e regulator SSSl"^' ^ 
challenged here by observations th^no^^ P ? ndent kinases < CDKs > is 

in mitogen-stimulated fibroSsts LvlnTs r^Tl^™ ° f Cyclin D ~ CD «<> 
and p27(Kipi,. Primary n^use embrvonJc ffh U " dan "y u P° n P21 (Cipl) 
genes encoding both p21 and Sf fibroblasts that lack 
amounts of cyclin n-rnJ ? 11 t0 assemfe le detectable 


fnd Sl^^rJ^^gPJJ ™ a^ree defects 

the absence of both CKlJ thRevere ~d„J > . nomal Physiolog« levels. ln 
activity „, s „ ell toleraUd ^"^^JLL^t^Sfe.""" 

^ss^st £lle: 1551 

10 Act 919 t " 145409 PMIDi 10022811 
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T^S'^/ir^^SJJ- addS h —leoti de repeats 

crucial role in cell-i^rtSation TnT !f 1Vation is k ^n to P Ly a 
shown to have a correlation " ce f carcinogenesis . Telomerase is 
controlled by the regulation of cvr! T* P ro 9 re ssion, which is 

and cyclin dependent kinase in hSto^' 7^ de P endent kinases (cdks, 
these regulatory molecules M ' ai ! " expression of 

uncontrolled cell growth, a universaTfea^ T * , " Cel1 C y cle wit » 
the most prevalent form of cancer in £™ ! neo P lasia - Skin cancer is 

its major cause. Here, w ^ invesUaated Th ? the so1 " ^ radiation is 
and protein expression or Sell ^ r^fT" in telome "se activity 
development of UVB-induced tmors in S ™ ? J f Y molecul es during the 
exposed to 180 m j0 ules/cm2 UvTSSiaSon ^ ^f^*" The ^^e were 
animals were sacrificed at 4 weU interval „ * h « weekl y f °r 24 weeks. The 
in epidermis. Telomerase activity waf bareJv Si? ^ e = tud ies were performed 
non-irradiated mouse. UVB exposure resumed in a 16 " the e P ide ™i* of 

in telomerase activity start- f te ? L in a Progressive increase 
increased telomerase activitv fit-hf 0 " th ? 4th Week of exposure. The 
the increased exposuri ? S JapS^S"!?- ° r fUrther in " eased ^h 
was comparable and was 45-?Sd hiaher fh^n ^ S the eXlZyme a ctivity 
mice. western blot analysis showed f„ epidermis of control 

expression of cyclin Dl and cyclin E anri ^ .Regulation in the protein 
cdk2 during the course of S exposure and'i n regUla ^ sub ^ts cdk4 and 
The protein expression of cdk6 and ^ ln P a P lllo *as and carcinomas 

P27/Kipl did no? show any significant k " J"" .P 16 ' InI <«' P 21/Wafl and 
significant upregulation wK observed both^ ^ e ? P ° Sed Skin ' but 
The results suggest that telomere , P3pillomas and carcinomas. 

UVB-induced tumorigenesis in mouse anS ST - °° my be Evolved in 
activity may be associated wiS"S ph^sYol Si ^S™!^ tel0MM " 

20/ 3 ,AB/45 (item 45 from file- 155) 

DIALOG(R) File 155 : MEDLINE (R) ' 

09 C 8 J 85 d ■ 99057884 PMID: 9837900 

nu ££™ aS ^ 4 (Cdk4) activity and 

D^ment^r ^'iffi » * * ^ " 

Pi i Sunyer, Fa^t^S^^^ 

08036 Barcelona, Spain " eaicin e, University of Barcelona, Casanova 143, 
??m na V f biolo gical chemistry (UNITED statfsi n , , 
(50, P33279-86, ISSN 0021-9258 Journal Code: HIV° 1998 ' 273 


Languages: ENGLISH 

Document type: Journal ArA e 
Record type: Completed 

caSn-depende^f^ ^S^St^S^r 1 G1 ™sion, the 
here the role of calmodulin in %h ^ underst °°d. We have analyzed 
intracellular location ofToieins inlj aCtlV±ty ' the expression, and the 
of anti-calmodulin drug/ to norma? f 61 P ro ^ssion. The addition 
inhibited cyclin-dependent kinase TlcdSf ^ ^ in earl y G1 
retinoblastoma protein phosSSyT.u™ pL*"* act ivities, L well as 

cyclin D2, cyclin e, P 2l and Pr ° teln level s of cdk4, cyclin Dl 

inhibition, whereas debases ? fn affect ed after CaM y D1 ' 

observed. The decrease of Cdk4 acti^t, a ™° U " t ° f C y clin A and Cdc2 were 

n 2 S 7° C b o at T '° CyClin D1 nS in'th" 1 ^" t0 Chan * es in 

p27 bound to cyclin di-phu - i cnanges in the amount of r>21 or 

Produced a translocation S n;S« S c^i- al S? dUlin inhib ^iof also 
This translocation could be resp^ s S^i Cdk4 to the cyt«»plaan. 

upon calmodulin inhibition ° nsible . for th « decreased Cdk4 activitv 

chromatography, and MndS^SSl^"-^ ■ Calm ° dulin -SiS^ 

associates with Cdk4 and cyclin Si ^ eriraents indicated that calmodulin^ 
Si- faC , tS th3t Hsd9 ° interacts with Jdkfand "In-dulin-binding protein" 
Snn /I? d CyClin 01 translocation to the t nf a * ltS inhibi tion induced 
candidate for being the calmodunJ-b^dina P ° 1Ut t0 Hsp9 ° as a ^od 

accumulation of Cdk4 and cyclin Dl blndlng P r °tem involved in the nuclear 
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cyc^T wh^h^def^^a 5 a ne d w Ch s a u r bf ter i Zat±0n ° f ^ «~ 
cyclins, while all previously ide^tiS^ Z^ 1 " the v "tebra?e E-type 
cyclin El subfamily. cyclin E2/^nf famil y-M>ers belong to the 
phosphorylate histone HI in vitro wifh f , CyClin E/CDK2 complexes 

are inhibited by p27KipJ. Jyclin E2 mZ ^'^^ ^ 
throughout the cell C ycL and peak ft^e oT/t h Cells <»cillate 

the cyclin E mRNA. In cells cvcJ i n vo boundary, in parallel with 

.and p21 . Like cyclin "lis 7 2 T S * ls oomplexed with CDK2, p27 
is stabilized by proteaso™ ? t*J? unst able protein in vivo and 
activity rises in lat^Gl and peaL verv^f ' CyClin E2 -"ociated kinase 
malignantly transformed eel/ Lnes Y e S? " V^ 110 E ac tivity. ij two 
throughout s phase, while cyclin E activitv B ? aCtiVity is ^stained 
. ac tivity is only beginning to H « £ Y alre ady declined and cyclin 
simply redundant with cyclin E Z?,t' s P eculat e that cyclin E2 i 
Pathway (s , in Gl-s control bUt may regulat * distinct rate-liStSj 

09933969 99009264 PMID: 9790949 

^^^^^il^^ - ^ocks the Gl to S 
Kuzumaki T; Kobayashi T; I shi kawa K melanoma cells - 


another CDK2 inhibitor, PJVTOpl) ls S by geni.tei', bit * 

growng b«lb /c 3T3 P m exponentially 

a dose-dependent „,„„.' 9 „"„, 1 " mhibits proliferation of the cell, , 
th y : s e heS c i :i 1 indi " t ' ST! SI SS^ 1 ; *" d -—t^o ^ 

Slan^^i " hi <* " """-tent »ith 1l-i h : r S s t L Ph *" of 
wit-h™., cells ' gemstein also blocks ™ ar " st - , In mouse B16-F1 

"uPP^eLes—cS "',,£5 » -n'ocTcen JLS " W 

egression. These resuitf s ggesTLat"" indUC " P» <=ip! i ft 1 

point control of the r^n ^ u y9 e su tnat gemstein affects th* r—*- ■ 

- r ,. fibrob^st-L^r, Lf d Sii ~ l/ ^ 
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"'If"" G1 98435855 ™»: 976,826 

^"™„™ ^'"S^^ 1 *" B CeUS ^ DMS ° ^clin D2 

V; »oss° B ' 0Ubat Si --chi l( Re22 onico R; p arah i Par D „ , . 

0950-9232 Journal Code^ONC a " 8 ' " (9) P"59-66, ISSN 

Languages: ENGLISH 

Record J ° Urnal Arti <^ 

Record type: Completed 

Dimethyl sulfoxide fDMqni 

inSSt ThU f- P21[CIPI 2 fSl," 1 "^ 1 " 11 " D3/CDM "nfcyciin 

~^ a £™^ »-"^o^er„rtTS 4 t L, c ti V atio„. 

15 ^fjj- — 

09901372 98380034 HUD: 9716177 

Uneberger Comprehensive Cancer rw„ „ • 

Cancer Center, Unxversity of North CarQlina at 


Aug 1998^^9 


(8) 


Chapel Hill, 27599, USA ^ 

psii^!?^^^^^ 00 r iTED states > 

Contract/Grant No iSgmi^o} ^ AYH ~ 
Languages: ENGLISH iF32GM18437 "0^ GM, NIGMS; CA-68377, CA, NCI 

Document type: Journal Article 
Record type: Completed 
Terminal differenfian^ ~* 
mitotic C y c i e an T °J n £ ^ «f\ lin ^e» involves an exit from the 
arrest. We found that during termxnal Sf °£ 3 pe ™ a »ent state of £ 
pread lpocy tes, the level of ^clln ! ntlat ^n of mouse 3T3 -L1 

constant, but the subunit compos^ion^of"^ ^r™ 5 * 4 (CDK4 > "«ined 
dynamic rearrangement. As 3T3-L1 ceUs £ ff eLJ ■ V?" C ° mpleX "nderwent a 
Dl and cyclin D1-CDK4 complexes decti 1 rent " ted ' the levels of cyclin 
cyclins D2 and D3 levels and St negligible levels. Meanwhile 

transiently and persistently respectiv^r" 3 ^, 0113 " ith CDK4 increased 
predominant cyclin partner of CDK4 in mat . Wlth Cyclin 03 becoming the 

inhibitors are expressed during Se S?? ^T^ 3 " ^ least five CDK 
cells. Both pl5INK4b and pie™! m ^ f erentiation program of 3T3-L1 
levels immediately after Sf e t h U ° USly ^clined to undetectable 
transiently expressed during tieeTt J ™ T / nduc ti°n. p2l was 
expansion and then decreased to undetectable"^ fron mitotic cl °nal 

The level of P 27KiPl and d27 -™ f 6Vels ln mature adipocytes 

differentiation and in mature adi™™? cora Plexes remain high during 

relTr ° f P18INK4C anrp^ot^n^ha'j 110 ""' ±S * -maskable 

related nondif ferentiating 3T3-C2 t n n0t Seen in the closely 

Se lll'l 1 C6llS " relate ^ to -11 different; TdlT^ ^ Pl8 inductioj 
The pRb kinase activity of cvrlin ^, " erentlat ion, not cell cycle arrest- 

3T3-L1 cells and wasthen Induced as^thf^ det6Cted ^ guiesc^ 

expansion phase. Unexpectedly eyelid he Q f lls / nte red the mitotic clonal 
remained high after 3T3-T i „ , Cyclln 03 and CDK4 pRb kinase activiT,, 
still readify detectable in ma^re^cv? ^ ^^ ^11 

regulation, rather than passive inSbiS" 3 ' °^ StUdy rSVeals an 
adipocyte differentiation. Two centra? ft I"' ° f CDK4 activity during 
are switching of activating cycl" £ sLuTt^^ thiS C ° mplex regulaSn 
P18 and P 27 CDK inhibitors subunits and concurrent binding by the 
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<cdk" S 1 Sg U SS^cycS;? 8 : ub ^tr Zy,ne8 (CDKS) ' C ° mp ° Sed of catalytic 
cmis lnhib t ted by ^ depender^aL'TnhL^ 11 " 1 " prolife «ti°n anS 
thf . T n^ 1Ude the Ink4 f a "»ily (PlSlnkib bis? S Proteins (CDKIs) . The 

and ol8 (p21Cipl and P2^S S The P sustai a : rf Pl8 H Ink4c ' P»I»Md) and 

ana pis during myoaenesi* i sustained induction of t>2i 

expr^f iati ° n ^^T^TaSTc '^^^lluul.r 

a OD Profiles during the first 24 SLi ^J" D1 ' Cdk5) and CDK I 
cerebella development. C dk5 a bunri,n,o y ° f P°stnatal rat 

from day 9 through to adulthoof S cSsT^ CyClin D1 decreased 
differentiation. p27 increased 20-^1^^^ daT'ld^T 3 ^^ 11 ^ 9 


^creased 
n the adult. 


p21 rose twofold betwpprws fA ln , 

approximately two- to lt f : Pl9 ' p18 and P"^P 

Immunostaininq of rvHinW ! falling to low leve^R-- 
whereas p27 , Sas^^^S^^ii 0 ?;; 1 ^^. the "tern-l^uTar llTls, 
maximal differentiation betweL Savs 9 t* iV* CellS ' ^ period of 
xn P 21 and pl 6 staining from the ex?ernfl Lt associated with a change 

to a primarily PurkLje ce 1 dl h, • 9 "» " and Purk inje cells 
which was previously shown to "n Protein-calorie malnutrition, 

reduced cyclin Dl Kinase activity and ce f e bella development, 

p21 levels were unchanaeri w« , . P levels. However, pl6 and 
with distinct kinetics in^pecific cenT that the ° DKIS are 
growth factors during cerebella L„fv VP f S and res P ond differentially to 
these proteins in normal' "e^ellf dele^o^t^" 63 " 115 ^ 
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nephropathy. Cell growth is »ttL*l i Culture and ln experimental diabetic 
cycle by 'cell cyc'lTre^a ry ^ o^inT^n^ ^ leVel ° f the 
that cyclin-dependent kinases be L , YCl 6 P ro <? ress i°n requires 

inhibitors (CKI) inactivate cyclin-dependent J? CyCUnS - CyClin kinase 
arrest. m the current study hiah 2? klnas ^, causing cell cycle 
hypertrophy in vitro is shown to be asioci a S C ° S ^ lndUCed mesan ^ cell 
CKI P 21, but not P 27 . in the str,T ^ lncreased levels of the 
experimental diabetes in tt» streptozotocin model of 

associated with a selective increase in S^ 1 " . hypertrophy was 
levels of the CKI p2 7 and D 57 did ™? \t P expression, whereas the 
of glomerular injury dllbeUc LT^ l, Vnlike many other fo ™ 
increased apoptoals. Sese Jesuits "SoT Tl^Tf aSSOciated with 

glomerular cell hypertrophy in dxa^t.Tnep^opathy'" ^ " 

20/3,AB/52 (item 52 from file- 155) 

DIALOG (R) File 155:MEDLINE(R) ' 

09817360 98337899 PMID: 9671688 

optimal effectiveness of bdnf for = i 
the ontogenic appearance of BDNF in the ItSS™ tranSplants coincides with 

Yurek DM; Hipkens SB; Wiegand SJ; AlLr £ 

UniveS^of Ke^ucky Ur c g o\^^"rMe r d g rc r Le T "•««* 1 olo fly , 

Journal of neurosJience ^TED STATES) KentUCky 4 ° 536 ' 

P ConT 7 'w ISSN ° 270 " 6474 Journal CodeT JDF l19 "' 18 (15 > 

^S-f'S^iV NS2 " 94 ' NS ' ^ NS35890, NS , NINDS 

Document type: Journal Article 

Record type: Completed 

Transplantation of fetal nirrrai 
putamen of Parkinson's disease LtilltT™ "IT"™ 8 lnt ° the caudate and 
-lief. One approach to ^^0^ 


includes exposure of the ^r,nh c «. 

27% of peak levels, respectively that oS„ d ° P ^ lnine were measured at 17 and 
compounds showed their oreat£S ! occ "rred at P27 for both. Both 

J0% to a pproxin,atel"% 5 T o r peak^le^r" T and P2 °' inc " from 
transplants during weeks 1 and 2 S " Ex °9enous BDNF infused into 

tissue'^did^^r 611 ^ 1 ^ryonlfd y^f ^ 

tissue, did not improve rotational (E14)-P7 for transplanted 

transplanted dopamine neurons * ° r 6nhance fiber outgrowth of 

transplanted tissue was approximatelv ^ » DW infusi ™ uSt2 
effect on rotational behavior 1 I !f~ P21 9 re atly enhanced the 
outgrowth from the transplants SelavS ^ area ° f do P™™ fiber 
tissue was approximately P36-P49 f lnfusion un tU transplanted 

decreased the behavioral function of Manila n^ST' fiber out ^owth and 

— the greatest increases 
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was significantly promoted SSJa It T' 1 ^ ° f Cvclin D * with cdk4 
corresponding mainly to late g" Li n m T 3nd Was maximal at 18 hr 
strongly increased during Gl Sase S D1 - de Pendent kinase activity al^o 
M / cdk4 complex assembly^orreJated ™?i ^ ° f the ind ^tion of cyclin 
S; a J-. act -ity. At IS 7 h^a^er partial^eL^^ ° f CyClin M-depeLeS 
inhibitors p21(CIPl, and 27 p 1 h ?*> atectomy, the amounts of CDK 
only one-tenth of d2 1 (cip! 7 I were also maximal, while 

with cyclin Dl. T hSe finding ° f P 27 < KIP1 > was associated 
.«ociatio» act as promoting ^act^f 3 ' ^ CyClin D1 ' ^ and their 
P27 (KIP1, may have phyaiS?giSr?":M nd that b ° th P»MCIPl)and 
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wall wer f S ^^""Wy "-50« o?"i™f r S "^ff 1 ""- D »"»9 'he 
These p 27 IP1) """"no-positive and were C f ls ln the cardiac 

endocardial ] """inopositive cells distributed diffusely 

PostnaMr'peSd "^""""n ««s J ve SS Predominantly L 

iaauao-posiuv. Ld S."? 5 °' °* adult "'di^Ss w f gh »«9nificatio„ 
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^ assessed the e L • " y tUm0r model system ls lL„? iterations in 
and cyclin tin expressi °n of various even n« lac *mg. m this studv 


upregulation of cyclins f3i. 
increase i n th£ ' tUmors ' compared to the 1 , , f ° ld for cdk 2, and 
skin carcinodPn-^I 1 5 a cri tical 

event during _ "- Cii cycle 

general. 96,16818 " Thls "ay have relevance "to epithet ° f tW ° Stage 

to epithelial cancers i n 
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Glucocorticoids 

ESS- if f e 

response. Analy^ 6 ^f^f. the ^paLma^eiS ^d^o ^ alao 
glucocorticoid L nm ! deletions of the p 2 i oromnff elicit this 

does not contafn P Ve region between nuclei h ^ r uncov ered a 

confer dexaLt h a S o a ne Can0niCal ^^mcSS reso^Vef 1 * nd " 1184 ' which 
mapping of ?! res P°nsiveness to a httlr J element b "t which can 

transcriptional J r6gi ° n ^covered t re ° g ° US Promoter. Fine 

receptor P X al in g e ^r n t a S 11 t !; at ^ ^ctlTas^g^ J 0 " 60 ^- pai* 
on hepatoma cell or™?* y ' eCt ° pic expression of Si h S glucocorticoid 
the abilitv ^f 11 g th m the absence of 0 7,,L ? 1 had no effect 

reeulta "Sve ' est^^r* t0 ^Wt' 22^^ ^ fac ^tated 
glucocorticoid rece^oi d 3 direct tran^^T^r ThUS ' our 
CDK inhibitor Jene tL^ 9 ™ 1 ^ and th « "guS^omoV llnk between 
.ene that is lnvolved in the^ellly^r^st^flt?^ 
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cyclin-dependent kinase SibUors ?cdi S? „ negativ « regulators, the 
protein, a si CDI, is expressed L J £ 1 ft M sh °" '"at p27Kipl 
developing myotomes'of tne^feSrvo* "T™lt, ^"nsie.t wave in the 
expression of MvoD and . relate its expression to 

differentiation class myLnic^l.CrvT 5 ; " MCh " e d «e™i»"i„„ and 

di's^iaSn."^ r e r ts ~f sws ill.^ 

down-regulated, it 71 prooosL ' f p27 P«t«i" has been 

maintain 9 the -i^W^/STiSStUtS 1 :^' P " 
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We demonstrate in this nanpr *H a *. <-u 
regulator cyclin E is able to L / hS f Phase s P ec ±fic cell cycle 
with activated Ha-raJ fnJ« P rovok e focus formation when cotransfected 

Cyclin E/Ha 3 -^ "Jra^fo med L^^are^h^lTt^^ 01519 ^ 5 <REFS) " 
rats, are able to form colonies in 9 V tumori< ? enic in synergeneic 

apoptosis upon serum t ™v n ™» h agar 3nd ShoW Protection towards 
by the combination o? Myc cycliHl ITlvtTT™* t0 CellS tr ^r m e d 
Lines that were established ^after c i E^f T " anti ^ en and Ha ""S- 
transformation contain a larae n^rJfn* V 2 E/Ha_ras or c yclin Dl/Ha-ras 
observed in cells transform^ ° f p0l yP loid cells - This was not 

to an involvement of D Sd E tvoe cJrV C ° Pr ° teins and H-ra. Pointing 
cyclin dependent kinase inhibit^ IX f ™ genomlc instability. The 
completely' abrogate Tolls fln^ll P " t - 

the oncogenic activity of cvrlin v of-Ti 7 ■ Ha-ras suggesting that 

cyclin/CDK complexes Moreovef ^nhibfti^ f^"! functional « specific 
oncogenic activity of cyd E inJ Hn yC function als ° blocks the 

function. The fl^ng^l^^ ° f ? yC f ° r c ^ lin * 

^rev-K^ 

functional interdepended ^Vo%SE£ co^e^efand Syc.^ 

20/3,AB/59 (item 59 from file- 155) 

DIALOG (R) File 155 .-MEDLINE (R) 

09595475 97463042 PMID: 9321826 


Li JM; Brooks G 

Pt 2) pH1358-67, ISSN 0002-9513 Journal Code: 3U8 ( 
Languages: ENGLISH 
Document type: Journal Article 
Record type: Completed 

P27 e SSS^SguSS ^* 1 £? m T lmt klnaSe inhibitor. p 21 and 

cardiomyocytes dur^a 1 1ft a l tera ^ ons m growth potential of 

in adulV^ hefrts b'y i^inoSSSiSrSf 0 ^ (LVH) " L ™ induced 
days 0, 1, 3 , 7 14 21 ™h a? ? ' J * nd WaS monit °red at 

control <SH), lefj ven^rSe /Tvf ^"^ 00 ' Relative to sham-operated 
increased progressively Sh ti J L ^> we ^ ht -t°-body weight ratio in AC 

weight or ^ight ^1^!^^^ »Si ^"XT"? ^ ^ 
factor mRNA --^ificantly in/c ^l^rardar^rco^ared^^h 

decreased signif Lastly P by SM^pTo^f 6 "^^^ Mt ' 
respectively. p2 l and nJf ■ ' d 4 ° % (P < °- 05) at da V 1 > 

significantly f?om d^ys 3 P to *21 In decreased 
adaptive growth. Immunocyto^emLtS ^oSS^'^S^ ^ 

P^-uLt^^ and 
pressure overload-induced LvE 9 f cardlom y°cytes during 
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on cyclin Dl, cyclU ? L"!^ "»"ti9«t.d the effects of TGF-betal 
£&e~i^^ 

~H ^^■^"^^.^•TtS 

LT"no" aJ ecLf 3 oF~^f USSiS 
inhibit liver cell ^rolf^r^ ^ r6SUltS SUggest that TGF-betal may 
mRNAs . Copyr^t"^^ SdemTc^Pr^s . ^ ™« cyclin A * 

n5!^ ,AB/61 (Item 61 from file : 155) 

DIALOG (R) File 155 : MEDLINE (R) 

09541672 97366313 PMID: 9223123 

sha^k a^r^w*^: D r- cook le; du "* >»•• «-» »< 

«ilSSrJ.fUt * ™ C 7 2 0°9- i Ko 09y ;s fl ''" i0nal f0t ^'"logical 


P15-34, ISSN 0047-6374 
Languages: ENGLISH 


^purnal Code: LMJ 


Jul 1997,^37 (l) 


Document type: Journal Article 
Record type: Completed 

isoforms from bone marrow Nuclei in i-h °*f r 3 36 h period ' The P53 
analyzed over time by two-d^mensiona? ^ gr ° UpS ° f rats ™™ 

PAGE) and fluorography for the ^f 0 ^ 1 !" 11 ^ gel electrophoresis 
(P53- S ynthesis) and [32P] phosphate <r>^ rP ? tl ? n ° f [35S] methionine 
rats, young (3.5 months) ad libitum IY/aT^TV^^ ' Tw ° groups of 
(O/AL), had free access to PurS rat cho^ f?, ^ ^ m ° nths) ad libit ™ 
months) diet-restricted rats fn/n*, ; 3 thlrd 9 rou P of old (28 

intake (60% of the AL diet S from 3 monTh^T 9 ^* ° n 3 rest -cted caloric 
the PAGE patterns of p 5 s^hesTs an'd ll ^ 36 h ° f RA dosing, 

rats were very similar in bo" arounf P h ° rylation in ^/AL and o/DR 
observed with labeling 0 f addition^ lncreas e in complexity was 

isoelectric values, in contrast the o/AT ^f possessin g ™re acidic 
isoform synthesis and phosphork^Ln tL^™ 1 * 3 pattern of P" 

and lacked the pronounced shifts more ^^ ri f % consid "ably less complex 
The P 53 isoforms of o/AL rats ^ f ° mS follow ing RA dosing, 

antibody, were also mucj l es ^ dramat^rtT' ^ ^ (Wt) Pab 2 " 6 
forms. Two-dimensional phospho-trypt™ maps of v/nr ln ™ 8e t0 more acidi c 
very similar, both exhibiting two addi H on i Y/AL and 0/DR «ts were also 
after RA dosing. The maps of o/AL rats "d n^V 2 ^ 16 * fra ^nts 
following RA aSministratLn A ££r rVS™ tW ° additi °* a l 
(P16, P 21, P 27) revealed robust labeling CyClin pr ° tein 

antibodies in Y/AL and o/DR Jr 9 heir 
- 3 . The o/AL animals show^H , 33 analvz ed by Western 

recognition of the cyclin iSitors after STS"- 11 * detectable a ntibody 
data suggest that the biosynthesis and I h T3ken to< 3 eth ^r these 

the expression of cyclin deaden? P f ° Sphorvlatl °n of p53 isoforms and 
significantly differed between Y^f anf S/hr lnhlbitor P r °teins is not 
confirm and extend our previous obiervafion^f 5 s " Furthe ^ these results 
attenuates the age re Lted e Tn t*t £?V?-° niC diet -^striction 
protein products. aeciine in the metabolic activity of nuclear 
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prea^p^^^To* s^/^^^ 3nd """entiation of ^ 

we developed a celT *i ,„! v^l™ ° f ^^alpha-induced 

growth arrest. 

under Lac repressor control . ^J^JSucS SSSaf 11 ; hUm3n C/EBPaJ -P* a ^ 
cell proliferation and DNA svntheV* ~ C/EBPal P ha caused inhibition of 
cell counting, and BrdU^tlkl I nu^Tf^ ^ C ° l0ny growth assa ^ 
involved in the regulation of thHell 5 *f ° tein \ that a " known to be 
kinase (CDK,2 and CDK4, proUferatina SUCh 33 ^independent 

c-fos, and the CDK inhibitor S anT^w^ • ^ 3ntigen (PCNA )' P", 
analysis. No change in their Ixn« investigated by Western 

P21 (WAF-l/ciP-l/Ioi-i? protein P ° n W3S observ ed. However, the 
growth-arrested HT1 cells ^Elevation" , S:L f^ fican tly elevated in' 

ceils. Elevation of P 21/SDI-1 mRNA (threefold) 


and activation of the /en 

account for the 12- to ?n S^^ 01 " 1 promoter by C/EBPalnh= 
synthesis inhibition I *W ln crease in P 21/SDl-i »r«? lp ^tf ld not 
half-ii fe of , , T by ^loheximide (chxi til I proteil W^otein 

»i u ^i3^' 0 .sjvSr ~ *-- f the 

D2l/^nT i y expression and by Dost-fr.n.i . by ln creasina 
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Neuronal apoptosis ni 

evoke. ^iS teCtS the P^Stic cS"u«d r f e «, 
dominant negetLe Jf™"" 1 f NGF ' In Edition ^"TV "Wtotlc 

*P°Pto t L p.S4. —"I c DKs and thelt coon^f^JS^-^L^ 

anchorage-independent cell lnte grin-linked kinase 

Radeva G ; Petrocel H t P r °gression. lnase Promotes 

Slingerland J; Ded har S ' E; Leung-Hagestei jn C - Fil™ T 

Department of Medical n- „ J; 

Biology Research e ° lcal Biophysics, University „* m 

3M5, ? a y na " a eSearCh ' Sunnybrook Health Science ^tre T^nf 0 n"* ° anCer 
Journal of bioloai^i k • Toronto, Ontario M4N 

C2D Pl393?"ir fl ^1S^^e^? D " AT,8) Ma ^3 1997 , 272 
Languages: ENGLISH Journal Code: HIV 2 

Document type: Journal Article 
Record type: Completed ^ 


up-regulation of cyclin Dl ^ t-K. 

PJ1 and p27 , respect^el Jh™" reg " lati ° n ° f inhibitors 

of cell cycle is thouoht^Tha adhesion - de Pendent regulat^f 

ULK, St t 16 , -d^^lelsXn^^T^V^^^-trate 
«S' h interac ^ with the bet L w t n te 9 rin -linked kinase 

domains, induces anchorage-independent ^ inte 9 rin cytoplasmic 

serum-independent growth of r2?^Lf li^S^ 6 , P^ression but not 
ILK overexpression results in increasS » e Pithelial cells (IEC18) . 
of Cdk4 and cyclin B -assSiS e ?S n t s ^"" lon of Dl, activation 

retinoblastoma protein, m addition ^"phosphorylation of the 

expression of p21 and * dd J^ on ; K overexpression results in the 
electrophoretic mobilities with \* o^ 0 " With al tered 
iiclt ha ^ ng redUCed inhibitory £?ivi?3 £™ * w -™«xpre 88 ±„g 
IEC18 cells from adherent cultured £ Y ' tr ansfer of serum-exposed 
rapid down-regulation of expression nf s " s P ensi °n cultures results in a 
well as in retinoblastom ^ P^tein d^ho'snhi 11 ^V"* CyClin A P^teins as 
r l a ™ * r ° f ILK -°verexpressing u f^d^ lat '° n - In ^rked contrast, 
results m continued high levels of tlT adheren t to suspension cultures 
Proteins, and a substantia ^ proportS^? 10 ?, 0 ' CyClin D1 and ^li * 
remains m a hyperphosphorylated Itltt Th h6 retin °blastoma protein 
overexpressed, ilk induces signaling tttZ * reSUltS indi «te that, when 
of si/s cyclin-Cdk activities which £e" f^ 1 ^ in th * stimulation 
adhesion and integrin engagement! normally regulated by cell 
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ubiquiJoSf^p^L.f HoSS 1 iTva^S ™ C ™> d ^a, a 

f^m a , W3S Stabl y overexpressed in In ooth muscl e cells (VSMC), PKC 

[3H]thymidine incorporation in A7r5 nil ' rat Clonal VSMC - The 

suppressed to 37.1* +/ _ H^H^"^ ™ d elta (DVs, was 
A7r5 transfected with vector alone (eL Sh' of the level in control or 
incorporation was strongly corrected with reduction <* [3H] thymidine 
Moreover, transient transaction If * * • overexpressed PKC levels 

restored the reduced p r - 3 d °^nant negative mutant of PKC delta 

demonstrated that DVs were arrested^ ^ ^ F1 ° W ^tometry analysis 
Expression of cyclins Dl I ! the G0/G1 P hase of the cell atrit 
were reduced, whiL^ protein le'els^r^^ Pr ° tein Pho-pSryS^n 
compared with EVs. There „trl Z J p2? Were elev ated in DVs as 

of c-fos c -i„n no S1 gnificant differences in 

■ ^ :un ' o-myc, cyclin n? m f nces ln th e expression 

r^tT^bS 2 ' 

-inly inhibiting the ^^IT^J^ arresting cells via 

D -o G x 6 i 6 ie ^fsuifr fUe: i55) 
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transfomefwUh n sV4S" a rge ^IntUll . eXpression ^ pulmonary Clara cells 
Magdaleno SM; Wang G- MiLl« vt n 10 trans ^nic mice. * ° ellS 

ng G, Mireles VL; Ray mk ; Finegold MJ; DeMayo Fj 


Baylor College of Medicine, 

Feb 19977 


■uston, Texas 
(2) 


8 


Department of Cell Rinw 
77030, USA. mi 

Document type: Journal Article 
Record type: Completed 

mSSSSS 2 Si Bg 2S e mSr s lat S S£ W r~ lu - was 

cells were transformed by generating transformation. Clara 

large T antigen was expressed under ?he conllT 0 ^ in Which the SV4 ° 
cell M (rj 10,000 protein promoter COn ff o1 of th * mouse Clara 

large T antigen £ norma? Sara cellsT*, ™' 3 ^ tUm ° rS 6X P ress the 
express reduced levels of CCIO mRNA th 3nd these tumo « 

regulatory protein d53 • e ex P r ession of cell cycle 

analyzed b'y SorthS llll^nZsil l^lnTlt^^l ^itor^I 
progression of Clara cell trans^™!? in . situ hybridization throughout the 
cyclin-dependent kinase inLbUor steadv 1? ^ In " ea -s ^specific 
P15, P 18, p 27 , and p57 durina t« * tS leVels were detected in 

P15, P 57, an? p2 l ^iJS ^"ff ±0 "' K T ^ e 6X P ress ion of 

this approach, regulatory genes have b^n ?i tU *? r;Ldi "tion. Using 
m the regulation ol Clara^SriSeJe^StiS " d ^ ^ be ±nVolved 
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of p27kipl expression during 01 phase nlrl tl T* ^^tlon 
treatment of C3H 10T1/2 cellsdoes ^alt^n^T^"' 6 that TGF ~ b <** 
message sufficiently to account for k steadv - state level of Kipl 

P27 . This demonstrates that tgf bpta ri ^served down-regulation of 
P27kipl occurs at a post>rL^ 1 7 lnd ? ced down regulation of 
degradative ^echanis/o/ k " ^l^w. 1 " 61 ' consistent with a 
(EGF) does no t lead to the 5 aD 2l"" 9 ulat ^ on ; Epidermal growth factor 
following treatment of cells t tltT'T^ 011 ° f p27 ob *"ved 

EGF causes a strong upreaulation If ^ Als ° in contr ast with TGF-beta 
affects cdk4 protein* le^l ^ These^res^T ^' • " either ^°wth factor 

TGF-beta overcomes an inhibit ?h Vv£ ly that ±n this cel1 tv P* 
cyclin-dependent kinase inniMto^s li hre f hold to cd * activation by 
P27 , while EGF overcomef tLs threshold 7 down -^gulation of 

upregulation of cyclin Dl levels £m « 5 Predominantly through 
why TGF-beta-induced ceJl c^kl^Uc^rTT " PathWayS may ex P lain 
these cells, and the ability of TGF-^etf 11^°"" than th ° Se ° f EGF in 
kinetics to its own, slowed kineticf t 3y EGF " ind ^ed cell cycle 

TGF-beta prevents EGF-inducId uwl^- f PP ° rt ° f this hypothesis, 

TGF-beta is still able to indSce^v Zn ° f 01 leve ^' ^ 

presence of EGF. m contrast to KI down - re ? u l at i°n even in the 
neither TGF-beta nor EGF have an S With p2? de 9"dation, 

levels of p21 m this cell tyje obse ™*le effect on the steady-state 
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Progression through the cell ™r-i 0 • 
integrates signals generated at tht ni« * tlg ^ controlled process that 
form the cell C yoll machinery t! Srrlnt^f ^ Pr ° teins that 
of cyclins, cyclin-dependent kinases Icks * T" 0 ^ 5 the ^^ction 
density primary mouse B lymphocytes aftpr ' +■ ■ cd ^ inhibitors in low 

interleukin 4 (i gM + IL-4) sti™!?,?" anti-irrununoglobulin plus 
remain in the G0/G1 pnase' of Tell'TyclT > * 5% ° f cells 

followed by entry of up to 50% of t el L u° 1IUtlal 24 ~ h P eri °d, 
30 h and peaking at 48 h. Extensive^ S phaS6 ' con ™encing around 

+ IL-4-stimulated B cells reveled thai t^ri** analvses of these anti-IgM 
and D3 were induced by 3 h l£r aS^i!?? G1 ~ as f cia ted D-type cyclins D2 
were subsequently Lduced sequ^ny"' h ^ CyClinS E ' A ' and B 
transition, and s phase, re S pec iv 1 ? ^ beginning at mid-Gl, Gl/S 
expressed at any stage of ?he antJ-lo + 1? liT"^ CyCUn 01 Was not 
cdk4, and cdk6 were indeed during" £, whereat Icelt^J * * ^ CyCle - Cdk2 ' 
was induced concomitantly with s nh^I r division cycle-2 (cdc2) 

the kinases cdk2 and cdc2 were L/active xroTs'ni" 6 ° f ^ 6XpreSS ion 
that productive cyclin/kinase m S pnase onwards, suggesting 

time, cell cycle ^nSbitors ^InTJl™^™ n0t ° CCUr ^il tKt 

peaking in exoressL L S , 16 induced by anti-lg + 
Stimulation 0 ? low S^B cells Tt~ h ant"? 8 PhaS6 ' - s P-tively. 
regulation of the P 27 inhibitor, however £his ^ + IL ~ 4 ° aUSed ra P id down 
at 54-96 h after stimulation °? e J pr °tein was reexpressed 
anti-CD40, a stimulus wh"icn" indues Tonl r' * CeUs sti ™lated with 
permanently down regulated P 27 Jhese fln^ 3 CeU Proliferation, 

the concept that p2 7 reexpreKion ™ flings are consistent with 
follows antigen receptor ^ossMnkina r I" t0 G1 a " est that 
viability-enhancing cytokine I L- 4 alone a ^ Y * C6llS cul tured in the 
cyclin expression However the It induction of D2 and D3 

expression was substantially lower than ^"i™ W * S transien t, and the D3 
proliferate by anti-lg V il-4 5hL * ° bserved in B cells induced to 

n\TT^ s r v-iiT ^ Gf bu°t 3 

Progression when B cells ^ti^^^^ SS^™ G1 
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cyclxn, and cyclindependenjfc na™ (cdLt t\^% regulat ed^ a family of 
a function of cell-cycle pSRession HowL^ ^ s P eci ^o mp iexes as 

2nli- yCllM Cdks Swig "he" tn » tran.cripRbundance of 

mammalian embryos has not h L meiotic and mitotic cell cycles of 

tran.cription-pJ lyn.erase c^n^tLTtpGR^ I?potted - ^ a -versl 
either mRNA abundance or polvadenv?^ } 3SSay that detects changes in 
levels of gene express^ for thl G T ^ 8Xamined the relative^ 
P21, P 27, and the retinoblastoma Shf yCllnS 9nd Cdks ' as we ll as for 
oocytes, metaphase II-arrested l„„T ^ gene in nou «« 

.^l CyC J inS D1 ' ° 3 ' ^Tas^eil^s ^L' Cel i 1 e,Bbry08 - ThePCR Product, 
similar levels in meiotically incomoet^nf i' p21, and Rb ' displayed 
m metaphase II-arrested Las X! ? f competent oocytes, as well as 
P27 , and two forms of cdk^were sL? T* °* P ° R Pr ° ducts f °' cycS D2 
and competent oocytes but decreased IrlL^ me " tica "y incompetent ' 
level of pgr products for cy a ' ,°° Cyte saturation. Finally, the 

progression from meioticaUy iLomoelnf graduallv decreased during the 
eggs. When the levels of P C V D 1 oocytes to metaphase II-arrested 
evaluated during the first a£ ° sec™ "^V 1 " 8 -^latory genes were 

K rant; 1 stead ^ ^ sr^d^.T^d^r 3 ^ 

1 cycle^or cyc^"^^^ ° f ".^S^SSc" 

mg the s and/or G2 phases o l I 3 . a transient 

increase 

cyclin D3, and the two forms of Cel1 cvc l e *>r p27 

st cell cycle and then a decrease with^ 4) f i9her levels d ^ing the 

Otlf foil ■■ - . ^ ifc!<iSe With lOWPT _!...• .. a 


followed bv a -«=»«y levels for cyclin A- ?» ^ , 

cp1 i " i ~ a 2 3 -fold increase durina the r;> ^ \ ' stea dy levels 
cell cycle for cyclins Dl, E , cdk2 inH ,? o, P 338 0f tne sec °nd mitotic 
aunng the s and/or G2 phases o l 3 . a transient 

increase 

f cyclin D3, and the two *Z "rst mitotic cell cycle for rs->n 

first cell cycle' f^se^T 4> ^ -Sing the 

S£fiV CeU CyCle for myelin D2 and l™*^* 1 * dUrin ^ the second 
combination of patterns 2 and 3 The il! Rb " . cdk4 expression displayed a 
for the cdk4 gene during the ??rt? *f 6 Xn the amount of PGR product 
Sr^^f i0n ' Wh6reas the th r n crease £ £? CyCle Was d - t° 

"Sdf ir ^ nificantly induced in the 
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liver, while there was no ^f«n? a ° f a^e-matched SD rat 

level, western blot "aSsS^iSr^ 1 ^"" ±n P " «J«asion 
P«l(w«f-l/cip-i, in the nuclear matrix rra'cJf % Signific ant increase i n 

liver. Immunohistochemicallv « tlon of the LEC rat 

nuclei of normal ITc r J t ' hett^T ,f : 1/ci P" 1 ) w as detected in the 
hepatocellular carcinoma cells s b ^ n0t in those of 

hepatocytes. Ceils ' suggesting selective growth of neoplastic 
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t^ 1 ^.^'?^^^^ withdrawal from the cell 
potential molecules functioning to cou P le cen ^ (CDKs > are 

differentiation, in murine r?rn c ° u Pie cell cycle arrest and cell 
CDK4, and CDK6) LsocSe wit^forcDrLh^ 1 ^' G1 CDK enZ ^ es < C ^ 
P21, and P 27Kipl. During induced mvoaLf ^ 0 " 1 P 18INK4c ' Pl9lNK4d 
associated CDK proteins "underwent T'StiaN' ^ Md itS 
decrease as cells became terminal ?v rtf« ini t"l increase followed by a 
protein gradually increase™ b^ Jj" eren t»ted. The level of p27 
proteins remained unchanged. % prottTn d . ° f fc f al ""elated CDK 
differentiation, as did its a™-.*? ^ decreased gradually during 
protein increased SJ-foW frZ -5" Pr ° tein " In contest, pit 

myoblast, to clearly detectable l^ls wSSl^V^ ±n P rolife "tLg 
This initial rise was followed bv a nrSS? ° f m y°9 enic induction, 

h postinduction, with p!8 proSin finS v lncrease bet ween 12 and 24 

« terminally differentiated e ? n £S? ^ t0 ±tS highest level 

increased and sequential complex format " Pl8 delated with 

with CDK6 and then with CDK4 over 2™oirs75 ln «««*ng association 
All of the CDK6 and half of the 5k 1 ? f m ^ enic differentiation, 

differentiated C2C12 C el as wen as it T?^*^ W±th p18 in terminally 
Finally, kinase activity of CDK2 and" 2' "° USe mUSCle tissue - 
differentiate, whereas * the 2£ 6 dec «ases as C2C12 cells 

proliferating myoblasts and differentia f^xvity is low in both 
that pl8 may play a critica! "f! myotubes. Our results indicate 

cell cycle arLst .Mt'l^ permanent 
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t^«iSi ln ^^^^)^itor P2 7 binds and inhibits 

behavior and partners of S wi ss Sf-T 'Tf 3nalysis of the 

during normal mitotic cell rvri. USe flbro *>lasts 

at diff erent stages iriL c y ycle\^ q r ^ h 0n f a % S ^ ^ CellS a " es ted 
treatment, or ultraviolet (wj iLad^tLn ^ de P rivat ion, lovastatin 
P27 is elevated in cells arrested in it ^ found that the level of 

or contact inhibition. ln G0 "07 ° 9 S faCt ° r de P^ation 
although some portion was associated w^th ^1^^^?'^ 


redistributed *Vo cyclin^^f a , Wit f, Cyclin D1 -Cdk4 and^s then 
monomeric p27 pool as cvclijRS, as 1 « lls ente "d s phase. M lo of 
« vivo and in^itro da£ IsKo^TTal W cons -tentWth" the ^ 
complexes than to monomeric CDKs in ar better to cyclin. CDK 

rapidly than p27 , there ^ .^^je cyclin Dl was degraded more 

P27 to cyclm A.Cdk2. These \, cran f lent increase in binding of 

a reservoir f or p27/ and S ""J^st that cyclin Dl.cdk4 acts as 

M.Cdk4 to cyclin P A cdkf cSmLxL r T StrlbUted fr ° m cvcl in 

arreted by growth factor depSation"^ 8 S^'*' ° r When cells are 

irradiation, it is likel that a" !f in' lovastatln treatment, or uv 

P27 x. used by the cell in o^It^ S 
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reL^Vt^^^ ° f <* cvclin-cdk protein k i naS e activity, is 
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SFlr" 1 " "-"^ -"denUfLTa^r^T' Pr ° tSinS that ^eract 

the P 2i cyclin-Cdk inhibitor in T^* P rotein related to 

D-type cyclins and Cdk4 in vitro lnteracts strongly with 

mouse fibroblasts, p27 Is latitat™** Walll y With Win E and Cdk2 In 
Dl-Cdk4. Recombinant p2"i"! 0 "* te ? Predominantly with cyclin " 

Bl-Cdc2. Overexpression of p27 S *" d a , wea ^r inhibitor of cyclin 

P27 protein levels do not P chan^ tl CellS CaUSes G1 a "*st. 

mouse fibroblasts progress f h!™ \ ?! serun, - st imulated quiescent 

identical to p27KiDl f through the cell cycle. p 27 is 

cells. p27 h J 8 27K g e 1 ' .J^iir^ 1 ? ibit ° r . PreS6nt ^TG^beta-treated 
Progression and may mediate S^t^yj^^-tor of Gl 

04720437 810 724 27 PM ID: 6255175 

protelnl^y tS^^Sl^"^^ 0 ' T»~ — Y tumor virus 
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The structural proteins ft f ~ 
analyzed by two-dimensional ^^0^^^ tUm0r Virus (MMTV > "ere 
sodium dodecyl sulfate gels^T of^he "raT 16 '^ f ° CUSl ^ and 

y or the viral proteins displayed 


glycoproteins. The glycoproteins of ™ m**™ ■ pa[Cern °f~the envelope 
replication in fefiL Ldn"ey ceLs LTlif?^ Whi ° h W3S at tenuated by 
suggested that the acquisition Afferent isoelectric points. This 

changed the host range o? Se \lrul " d " rbohvdrate configuration had 
protein, p27 , consisted of two species whiJ * ^1°* ^ structu "l core 
tryptic peptide compositions but diff^H • had ldentl cal iodinated 
MfV phosphoproteinf p2 ? was seltrlt? Ph ° Sph f 6 conte nts. Another 
phosphorylated species. PhLphorvLt?™ 5 t ° f ° Ur di «erent 
vitro by the MMTV virion-assoSaSd ■ C ° Uld be P erf °™ed in 

high affinity for mmtv" pT"J a f^S" Th±S enzvme a ^o has a 

enzyme are discussed. SUDS « ate - Possible functi ons of this 
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r.t 3S c h S 'll«ir°r»^ ti'T* H in "-"Nation o f two 

75:2972-2976, 1978) h^ K ' Pr ° C ' Natl ■ Acad. Sci. USA 

i^unologicaily^^kte'r ^h^T^T *" * pr0t - in ° f 29 00 ° 
Kirsten sarcoma viruses Rat sarrnJ \', \ n ° gene P rodu ct of Harvey and 
at least part of a rat t J>t c J™" P *? W " th ° Ught to conta i" 
antiserum pre p are d a gaLs^ P whole V ""». 8t ™f tu «l Protein, since 
xmmunoprecipitate rat Lrcoma virJs p 2 f but n*t\ able t0 

sarcoma virus p2 l (Youna et s i D fc Harve y «r Kirsten 

76:3523-3527, ?979, ' ^ Spirt "at ' ^ " U ' S - A - 

rat type c virus pis, but no? viral ni ? i ^ direct ^ against 
immunoprecipitated rat sarcoma virus p2 9 The ii s ? I- ° £ p27 ' 
able to immunoprecipitate both rffnf*-„ ^ ™ P 5 antlserum wa s also 
protease cleavage ? 2 ,5 ? P29 * nd 3 peptide de ^ed by v-8 
antibodies directed agLst primarv ^n? ^ ^ antise ™" contains 
separate isolates of rat sa^om^vf ld determi ^nts . Finally, five 

which indicates that a h"Jly speSfS sitHf '"""V C ° de f ° r * 2 * ' 
the generation of sarcomaviruses^r a t cells. reCOmblnation is involved in 
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ABSTRACT: Cyclin-dependent kinase inhibitors are involved in eel] .vHp 
regulation. Use of oene knoek-mn- t / \ Z - LIlvo - Lvea ln cell-cycle 

role for p21cipl (Bl^d 88 3710 i^^' ^ h " su ^ ested a Positive 
(Cell 85-7^ looif ■ 88 ' 3 : 10 ' 1996 > and a negative role for p27kipl 

Recliti;;^ 8 I Sc > - - ^^8/^ °5 "T^ ^ enitM C ^ <MP?f. 
19981 3 nH r!iQy / ', Pl8/p27 (Gene Develop i 2: 2899, 

TsST S ^tTl t0 S r SrgiStiC sti ^ation with GM-CSF plus steel Lctor 
<^>; f solute numbers of CFU-GM, BFU-E, and CFU-GEMM were decreased 

in^reaseS SJ'S^E? ^ 85% " SplSenS ° f * 21 ^ mice -d deCreMed 
increased by 82-242% in marrow and 1106-1300% in spleens of «97 / 

rnarrow anS 51-?1% ifspSns^h c^lV^l^y Mcf ■ ■ , 

to that of pai /- mice . MPC C haracterL?fcs o? pL^i"-"" 

on P21 -/-, buVa^nt^itTp^ - ^^iS^S^r'/^ ? 

donated in the P 18/ p21 -/- ce ll s wnere synerg^Has'de^ In 

thatS tne / ^ M Ct K riStiCS ° f the Pl8 -'- dominated 

h2^L= ^ P _/ " mce - Number s and cycling of marrow MPC were 

suggest that there is decreased MPC proliferation in n^fl / * 
suggesting a positive role for P 18 sfmLar to that of^r^'nd'that 
the positive effects of p!8 dominate over the negat^el f feSs Tf 
inhi^t ° proliferatio n- However, the cyclin-Sependent kinase 

Sc a Sn r ^deferentially regulate responses of Ctl-GM to 
cyclTregiLtors an"d tlt^ 1 ™' Undersco ^ the complexity of cell 

loss orSitte" l0SS ° f Can someti ^s be compensated by 
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^^^T^'SS^i^ ° f hematopoietic 

definitive hemopoiesis . However StI 5 „ ^ Ue t0 the lack of 
the growth of normal hematopoietic o^ni? f? re P°^ed to inhibit 
effects of GATA-2 on the^ro^ of 12ft nit °\ Cells - T ° examine the 
GATA-2 /ER consistina of f I " "™ P ° letlC . cells ' here utilized 
estrogen receptor, In which GaX-2 • 3 ^^d-binding domain of 
We expressed GATA-2/ER in" tt f 5 ^vitxes are induced by estradiol. 
32D. The estraSol-x'nduced a^Jnf iSt 0 ; 1 ^ 1111 " B3/F3 ' and 
Ba/F3, FDCP-1 and 32D aJmosfcompleSv it IL " 3 - de P end ent growth of 
induced in these cultures Next wf 5 * apparent cel1 death was not 
c-kit (SCF receptor) a^ G-CSFR/aolsS V, C_mpl (TP ° rece Pt°r) , 
the extracellular domain f 1 d * h t " C rece P tor composed of 

into GATA-2/ER-transf ected Ba/F3 Tn domain of <*Pl30) 

and G-CSF promoted the growth of" til r - ° f estradio1 ' TPO, SCF 

their receptors, respecUveJv Llina C °" esp °" dln 3 cl °nes expressing 
severe growth inhibit b "no dea^h Bv" ^ ^ C3USed 

severe growth suppression and anno^i' contrast, GAT A- 2 provoked 

the culture with**? an"d in G-CSFR/an^n^ ^ transfec ted Ba/F3 under 
culture with G-CSF. Neit we exfmfn^H \* ~ transfecte d Ba/F3 under the 
molecules during GATA-2 -induced ^owfh J* eXpression of growth regulatory 
culture with IL-3 We diJ n n 1 f PPr6SS1 ° n of Ba/F3 UI >der the 
expression of growth inhibit rv m^' S ^ nificant Ganges in the 

III', Si Pl9 ' V 1 ' P " ^ " ' brNo^erf""" (P16 ' 

nofde^e^'r^pa^t^nge^ IT?*** ore, we could 

cdc2. in con?Lst c -m y c g exprLsSrw a S ;°f °' C * Clin D1 ' ^ M, cdk6, or 
estradiol treatment, SS cdM expression h t0 decrease a fter the 4-h 
the decline of cdk2 cyclin A S£ , T decreased at 8 h, followed by 
To examine the significance of GATA ^medi expression from 72 to 12o\. 
we introduced c-myc and c2 4 f„S «?a^! S.^J'i 0 " f ^ Cdk4 ' 
result, overexpression of c-myc canceled GAT*" ? . ^ Ba/F3 - As a 

.■seem s^vivi^^^- 
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differentiation factor (ODF ^ ! presence of osteoffast 

macrophage colony- L Ju' ' 31 !" RANKL/ TRANCE / OPGL ) and 

macrophages (M-B4 ^ P^i:^rr; m g ^lo : s C e 0 b r o ^l SF, " M ' C f pendent bone marrow 
shown to differentiate in^?, marrow cells have been 

in the Pr-.«c^:S^ cells (oCLs, 

days, m this study, we found thl? • ? 1 KL) and M_CSF with in 3 
sODF/RANKL induced a transit st i™lation of M-BMMPHIs with 

inhibitors (CD? ShrbSSIf^Sl^Sr °h C ^ lin -^P-dent kinase 
inhibitor proteins disappeared by" J J ^ P 2 ^IP1 by 24 h. The CDK 
(TNF-alpha), which is reported to stiL^T Lr^™* 13 faCtor al P ha 
stimulated P 21WAF1/CIP1 and d27ktpi * • ° CL dlf fe ^ntiation, 

However, M-CSF alone did not^tLiate^hf 100 ^ M ~ BMMP ^ as well, 
inhibitors. To clarifv th n 6 ex P ress i°n of the two CDK 

••'?"l..tog^ P27KIP1 in 

antisense oligonucleotides Treat! 11 hlbltors was ab °rted by 
oligonucleotide alone or d27^p? • * P 21WAF1 /CIP1 antisense 7 
a limited inhibitory effec? In ocl fl^V* 0li< ?°™cleotide alone, showed 
mixture of these two antisense SLonu^Tn H ° W6Ver ' treatraent w ^h a 
formation. These results suggLt Sa^a co^h "h^T 9 ^ inhib ^ed OCL 
inhibitors P21WAF1/CIP1 and Stkim mav "° mblned adulation of the CDK 
differentiation induced by o£f/SXl lnvo1 ^ in osteoclast 
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™c T entr S muSi P ^^ preservation of a 

to progenitors Ttl robust 01 intermi ttently gives rise 

to shift from a Mgh[y co£stSi2 ? ^ P ° tential - The ability of cells 
state is critical lormainJain^as, * V ^° rousl y active Proliferative 
responsiveness necesLrv for £J? ff CellS While Providing the 
inhibitor (CDKI^ p2l"pl/wfff f ,?f f ! nSe - ? he '^"-dependent kinase 

Here we report inaf a'S ^DK ^p ^^V'Se" V 1 ^ 1 "" 

stem cell number cell ^1^. P^'Kipi (p27), does not affect 

progenitor p^r^ e ^; o y S"^ o rsn f \" e "^« bU '"T' ;,!edl ' 

the highly divergent stem a„d P progenUor «lf oloulSi™"" «^ DKl5 9 ° Vern 

competitivelv tran<;ni a nf^ ot, yZ e±x P°P u -Lations. When 

■HfeSBSWSRWBte-. 
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^^/^X^^.^? iS "^'ted by 

inhibitors (CKIs). The function o? tS * ' and . c y clin - d ependent kinase 
growth arrest associated w^S termini lv ^"V 11 the irreVers ible 
unknown. The function of Cio/Kio nr^ y dl " erentla ted cells is largely 
?*ythropoieti„-i^^ P27Kipl during' 

isolated from the spleens of miJ J . f P rimar y erythroblasts 

strain of Friend virus was investigated Botl , \^ ^-^ucing 
proteins were induced during «Jth?oiS di ff ? . Pl and p2?Kipl 
associated with the principal gTSs cdk ^"'T' ° nly p27Kipl 
of binding of p27Kip} to CDK complexes J- ' Cdk2 * The ki ™*ics 

associated primarily with cdk4 Tand n t *, dlstlnct " that P 27Kipl 
differentiation, followed by subset M*"^- SXtent ' Cdk6) in 
P 27Kipl to cdk4 had no appa^enTinMh^ asS °^ atlon ""h cdk2. Binding of 
activity, whereas inhibiSo^ of ccS ^nlL*^™ CdM kinase 
p27Ki P l binding, accuinulatSn of ? K MtlVlty W3S asso <=iated with 

protein, and G grS t hypo-phosphorylated retinoblastoma 

differentiation resulted SoS'evSS JS" °f,. CdM kinase ac tivity late in 
of cyclin D from the compleT The data 5™ T f 2?Kipl Mndin ^ ° r ^as 
differentially ^^-.Svi^ofS^cS^t^ 


fractions to f fequester 1 p^ni S Sf tS 3 switcnin g mechanic whereby cdk4 
when cdk2 kinase actiJi?^ P J a ^; d a »P^'f «J JUne in Aerentia^ion 
arrest. Further, the da J imply St r>2ir?n 7 P * !° elici ^ growth 
-dependent of g rowth arrest^n^r oid^^?,^^ 0 " 
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ABSTRACT * P 

azoxymethane. The mechanisms invoked Tnthl^T* . in ratS treated *th 
actions, however, remain unclear inth! ^ analo 9's chemopreventive 
although both lalpha,25-dihydr"wUam?n n^ f StUdy ' We now sh ™ that 
proliferation of CaCo-2 cells Xl?" ? 3 and F6 " D3 inhibited the 
by increasing their doubUno tiL« , ° niC adeno <=arcinoma cell l ine 
cells in the Gl phase of 'Seir Tell Se^v M ° f ^ 

an increase in the expression of S e ?S?i„ ^ a f rMt W3S acc ™Panied by 
inhibitor proteins, P 21Wafl and r>2lKi^ u 7 de P endent kinase (cdk) 7 
activity of cyclin-dependent Snasl .^^ ? S8rVed t0 decrease the 
whereas the expression and phosphorvlat?! Cy ^ lln - de P en dent kinase 6, 
contrast to the increased expression of X P X Were uncha *ged. In 
expression of cyclin E was decreased wh^H ^ °^ lnhibit ors, the 
activity of cyclin-dependent kinase 2 c^n J? inhibifc ed the 

f^ SS Cyclin-dependent kinases served 'to IrrtTtJ' the inhib ition of 
independent of changes in p RB f£J+S™ the CaCo ~ 2 cells ' 

studies suggest that traS S ?^S r 2o^ r ;:,J ntl i 0dy neutrali ^tion 
^associations between cdk2 ln6 LlKi^ \ h ctor - beta may mediate the 
These data indicate that c l cvcl" a~rL^ CyClln E indUCed bv 
underlie the chemopreventive actions It TS' at least in P«t, 

-03 My have c h ^ p ^ n -- p «-- r « - --colon. 
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^^iitT^S-S^^™ f -S FB2 > •« ^gal secondary 

usually detected in giaKf qualities ^2% r^^T AlthOU ^ FB1 is 
contaminated feeds and foods and \ frequently co-occurs in 
the present study, the ^mSvJ"^^^? 6 ^ tOXin load " ^ 
in male Sprague-Dawley rats administeSS ^ ^ a " d FB2 was examined 
or vehicle control intraperitoneal^ /Si * X1I \ { 75 m * /k ? b °dy weight, 
Clinical changes, including elevated ^ u 2 ' 4 or 6 consecutive days 
aminotransferase (ALT, , creatinine and e *™ <* ole »ter°l, alanine * 
pronounced in rei-treated ra£s ?he ™ J ' Were sli * htl y ™re 

was an increase in vacuolated be m atm l serological change 

pronounced in FBI-treated rats ^ f ls ' whlch was m °re 

FBI- and FB2-treated rats ^inSSS^T SiV^ 8 "ere similar in 
and liver, cytoplasmic vacuolationin ari!£n ? necrosis in kidneys 

-lh thymus, m the liver mRNA expression for tH? & i • and ^"cytoljai. 
P21 gene was significantly increased cyclm kinase inhibitor 

compared to controls Exnlc^ f B1 ~ and F B2-treated rats 
significantly deposed* L^B elteT*^ ^ ^ 01 *«^» 
elevated in response to FBI and Fsfcln ^ ? epat±C Cyclin E "^A was 
animals this corresponded lith dlcreaseS^f t0 COntrols - ^ FB2-treated 
Hepatic proliferating cell nuclear Itlft p2? mm e *Pression. 

elevated in FBI- but not FB2-treaLd Alt rl^ trans "iPti°n Was 
protein levels of p27 , cyclin E aJfpSJ in liver ^"^omal 

gene expression, in contias" v „T we f e .^nular to changes in 
rats treated with FBI and to t ill* P f tein leVels were elevated in 
that FBI and FB2 can al£er tL expression of' The data indicate 

cell cycle, and indicate a need Sr a Jurthfr 96 ^ 5 associat ed with the 
mechanistic basis of FBI and FB2 toxicSj und erstanding of the 
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loss of TGFbeta signaling plays a causal rolf*^ "1™°"' su ^esting ?hat 
development. To test whether loss o? TGFb^TT • late - sta * e ""^r 
early-stage carcinogenesis wp hf, TGFbetaRII is involved in 

a.dominan? negative^TGFbet^Rl XSSSS? S^V* 6 ? eJ * tM ' la » 

mice exhibited an increased susceptibiUtv tl ? fP^ermis. These 
protocols at both early and ?s L fn carcinogenesis 
for cell cycle ptooressinn a «H \ 9 he curren t study, parameters 

DELTAbetaRIl tumors" DELT^aR^ o^in * instabilit V -re analysed in 
in flow cytometry. BrS^SJ 1 ?: P «iS? 8 1 ^ d M * 5 *> hase 

m DELTAbetaRIl papillomas also sh™J f ?i labe ^ ln 9 and mitotic indices 
papillomas developing in "on tJanSr threefold increase compared to 
progressed to squamous cell carcinomas (sea" S?S PapU1 ° mas furth - 
DELTAbetaRIl SCC showed similar SSJTf i ? ' c °ntrol and 

Phase cells. However, DEL^etaRII scJ t^** a " d P er «ntage of a 

the G2/M population Mitotic n3" . Sh ° Wed a si ^°^ increase in 

threefold increase compared to non% S " DELTAbetaR " SCC also showed a 
perturbed cell cycle? DELTAbetaRIl "'""f P"" SCC ' Consis tent with a 
expression of the TGFbet Urg e ? genS o J^mSS, 8 " Sh0Wed r6dUCed 
P27 (Kipl), inhibitors of cvclin-IenJnH^f I b) ' p21 {mF ~^ and 
most DELTAbetaRIl papilloma's ^hf? , 103563 (cdks) " H ^ever, 
and DELTAbetaRIl sE/eS t * ^xtenTff Cei \ tr ° SOme nu ^-s, 
abnormalities compared to control S 5 ?f " ntrosom e 

DELTAbetaRIl SCC Lhihiro^T f , (35-40% cells . Most of 

indicate that inactivaJ^n of P TGFbeta\ r i 0 l OSOme 1 Pr ° f " Th6Se data 

at early stages by the aS^rltfon If f aCCe i erates s ^ tumorigenesis 

not by increased chromosom^ xnstabUity ° f CyClS C ° ntro1 ' but 
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M c^L T :^ (CD°Kf a Si b e i t of seven distinct « ia * 

con.ple.ity of connecting fJirm^^SSr 1 ; th ° Ught ^ mediate the 

cycle control pathway. The disJt L processes to the cell 

inhibitor genes suggests th^ tJev m fv tlSSU6 ex P re "ion of CDK 

different tissue specif Lit Jes To Sit S T " tUm0r su PP res ^" with 

characterized two strains of LI , ' this hypothesis, we have 

and P 27KIP1 or plSIN^c and pSS*/™ tIT" pl8INK4c 

function resulted in the I! f , L ° SS ° f both P 18 and P27 

least eight different ^rpJa^^cT^ ^ 3 T thS ° f ^ of at 

Pituitary, adrenals, thyroid pa h , and/0r tUm ° rs in the 

and stomach, six of these hwe££«?£ J ' t6S ' P ancreas ' duodenum, 

endocrine organs, and several ?i I ^ 3nd tUm ° rs Were in 

the same animal, 'a Phen^yp^^eSnLcent^^hfr^ 116 ^ devel °P ed -thin 

multiple endocrine neoplasia syndrome! Th! ?« 36611 in combin ^ human 

mice, on the other hanS, develoS pUuita^ h _P21 dOUble DUU 

neuroendocrine hyperolasia ,„h f P^uitary adenomas, multifocal gastric 

life. Gl CDK2 an^SL ^n^racJivfti" 011 ^ 1031 " 601 " tUm ° rs later ^ 
and neoplastic tissues derived I m |f ? ere . lnc ^sed in both normal 
inhibitors and were svnerailtf,., n T lacking individual CDK 
of two CDK inhibitor^ £? ££«te! ! ^ simultan — loss 

activity is a critical ste P during but if n ^ suf^ JV* C ° K kin3Se 
growth, our results *unr,^l ^ t I fc suffl cient for tumor 

distinct CDK inhibitor qenes are f UnCtl ° nal elaborations between 

level of regulation in £? arowtn" rOS ^ C ° nfer an °ther 

in ceil growth control and tumor suppression. 
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ABSTRACT : Background/Aims: The cell rvH. • u-u- 

regulate liver regeneratio! b^dSSrni"?^ 10 " P21Cipl and P^Kipl 
cyclm-dependent kinases frntr«i u g activity of 

inhibitors in the re^ulatio^ ' CD^S vS* ?°^ C r0le ° f these 
remains unknown. The aim of this studv was tl liV6r "generation 

p21Cipl and P 27Ki P l with cyclin" E-CDK2 TnH i*™ 1 ™ the a «ociation of 
rat liver regeneration and to correlate the ° • ^"^^ complexes during 
inhibitors with CDK2 activitv * u association of both 9 

p27Ki P l with cyclin E-CD^ 0 T cyclin ^cSS l^t^ ■ ° f P21Cipl " 
complexes were analyzed by imrauSrecLSSi activities °f these 

homogenates obtained at diff-,™*. f P ltatlon of rat liver 
followed by western blotting^!™^" ' B partial h*Patectomy (p H >, 
p27Kipl bound to cyclin E-CDK2 werp nh= Results: High amounts of 

PH, when CDK2 activity was very low At lit ^ *** firSt 13 h aft <^ 
maximal, the amount of bound- D I 7 Kini h * "hen CDK2 activity was 

P 2lCipl bound to these co^T™ „^ ?!. Creased strongly. The amount of 
subsequently increased. No cySn TcS f±rSt 13 h but 

first 13 h after PH. At 24 h ™L? complexes were found during the 

inhibitors were detected anS' a °28 T^"* lw leVels of b °th 

and P 27Ki P l associated wi?h cyclfn tomt l T^ increas * in P21Cipl 
p27Ki P l acts as a brake on c y c 1 i n E rnn observed - Conclusions: 

after a PH. Both p21Ci P l and SkIdI oS/ ^ dUring the first " h 
at 28 h after PH, afte? itfnSxS^iS^ ^ * Ct ^ 
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J ^ie. P ^ t '-:2 1 ^ t -rS^J- ^V" 0 interrelated 
investigated the effects of tuLl n faCt ° rS * nd cvt °kines. We 
transforming growth'^t'o^be^ TG^a ? oTa^T ^ and 
cell cycle proteins in OLG lineag^^'w^Ef ^J. *? d Ration of 


(1) both 


cell cycle proteins by TNF-alpha and ™' dl """»t«l modulation of 
diversity o t their blJlo,ie.i P Sj f S. I S!1S' 1 S2j?=2;.r' 
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"ctert^^ Proliferation and apoptosis 

resection (SBR) . SJ" ^(^^^2!°" ^ bowel 

a role in cellular differential™ i " lm P llca ted to play 

hypothesis that P 21 is Siga?o r r f of a H P °r, OSiS ' thiS StUd ^ test * d the 
Materials and me?hods: 2l-?SS - 3^ P I "^ t0 ° CCUr - 
= 19) mice underwent a 50% SBR or <sh ' * wlld - fcv P e (C57B1/6, n 
parameters of adaptation m«i f .operation. After 3 days, 
ileal protein conLnt an^nter^vtroroM f^ 1 ^^" 7 ^ Oology, and 
apoptotic index (AI) were detem?n2 i P S lferatlon ind ^ (PI), and an 
set of experiments, p^-nulf U, Li t T^f In 3 Se ? a ^ 

underwent the aforementioned oLr.l control (n = 20) mice 

intestine was subjected to f ™ t P rocedures and the remnant 
reaction for P 27 LLltl ^^"? SCr i Ption Phrase chain 

SBR in the wild-type mice I A ? 1 a " d PI ""eased after 

but did not affect^" Ster sIr adaotT 1 "' increased *I, 

the wild-type mice but fallen L ada P tlve Parameters increased in 
The absence of p21 caused a lnCrease in the p21-null mice, 

which did not change after SBR ConH increase in P 27 mRNA, 
required to increas^ e^rocyte pSSS«?iof ^o"" ^ ^ 
parameters of intestinal adaptation it til \ augment the other 

proliferative and apoptotic Responses to sin ° f p21 ' the 

suggest a differential raechaS roJ uncoupled. These results 
Proliferation and apoptoL^^-rthe^U^g^Je'iSne" 
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ABSTRACT: Hepatocyte growth factor mrv\ ~t 

the differentiation^* botj fetal and £tT I fTf 1 r ° le in "Siting 
study aimed at defining the int«rJ??, ? J ^eletal myoblasts. This 
of HGF on adult myobSt S^SS^' j£ tOM that / ediate the effect 
while decreasing p27kipl protein l! T increased Twist expression 
of pZlCipl/Wafl'in satellite ceUs Like Sg/ affectin * the induction 
not affect p21 expression J^SSnf L^SSS 011 ^ 

r^e^hfef'fec^ol HGl1n a br iSe d nSe (T " iStSr a - P- Pa-ially 
myosin heavy chai n (MK) expression ? 0Jtyutl ? ine (BrdU > incorporation and 
plasmids together effected " mUSCle satell ite cells; the two 

regulates these twffSots to mel'te^tT'f f T ^ HGF independently 
promoted differentiation in tS effect s. Ectopic p2 7 

of Twist, using Jw^-S to loLlV™? ,° f " GF by blocki ^ the induction 
reduction of p2 7 a nd MHC In the or^f ^ " the "^-dependent 
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19-nor-14, 20-bisepi-23-yne-l, 25 (OH) 2D3 f?i ??7i ■ f 
analogues were at least in m«I 13 des «ibed. Both 

y were at least 10 times more potent than l,25(OH)2D3 in 


vivo 

522, or 


^^f^S^MSf*" 011 3nd had mUCh lower 
TX 527 in vitro wa^cojf i e f bv ^ eatment -^h 1,25 (OH A TX 522 
Phase of the cell cyc^e ProJefn f , accumulation °* cell^n the Gl 
vitro cultures of MC ' ' ce i t r h ° f CyClin C and c y clin 01 ^ in 
respectively, of control level^t l^Tzl^ fl° ^ 3 ° % ' 
Protein levels of P 21 and „ 2 t , h after stimulation. 

the induction of apoptos" seemed ACC ° rdin * to the data presented, 
for the growth-inhLitory erSf ofl 25 ,0H) 2^°^ -sponsible 
14-epi-analogues significant!^ IJZ J'"(OH)2D3 and analogues. Both 
compared with con£oT^ce7 £ t v ^ P">9""i°n (40% reduced 

cells established in nude mice ?„ , T m ° del ° f MCF " 7 breast ^ncer 
the eligible profile to be Jested as t^rt^'r ■ ^ n ° Vel anal °^s have 
of hyperproliferative diseased ^uch as bSsi c^clT* ^ treatment 
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™ u T ct^^^ induced by unilateral ureteric 

apoptosis. pioliL;: t 2"«^f eS^r 1 " n P rolife "tion and 
regulated by cyclins and cySSLnSLn? w transit th *t is positively 
the CIP/KIP family of cycS-SpSS^nJi^ "l!?*** and ^ite/by 
• P27, and p57) . We have shown Kat tL aS^n ln ^ bltors (CKls: p21 
results in markedly increased h,hn, absence of p27 

apoptosis following SSTIpiSLS 1 ^^ 1 0611 P rolif -ation and 
Roberts, and s. j. "shankllnd "Lt M eT • 57?'«n J " HUgheS ' J " M " 

p21 mRNA is upreoulat^H f„i, 4< 575 "580, 1998). since 

P21 would also serve to r?^ 0 ' We h yP°thesized that 
performed UUO in P 21 +/+ and J, 11 P rolife «tion and apoptosis. We 
(bromodeoxyuridin? (BrdU) Ll^f _/ ~ mice - Cel l proliferation 
apoptosis terminal ^y^ nUCle - -"tigen (PCNA,), 

mck end labeling (TUNEL) method? ^LtlTJ f f "f e - mediat ^ dUTP-biotin 
accumulation (actin) ma f l interstitial myofibroblast 

expression were1ua n n;i?LTS^ s 1 1 1 S tr ^\i F4 / 80 ) • «- collagen ! 
-/- mice, there was no difference in H,A„f contrast to p2 7 

proliferation or apoptosis S^^J^^f 8 "; 1 c ^ 
at any time point. However, interstitial * J mCe 

significantly increased in «»i / ■ Proliferation at day 3 was 

cells/high-power field (cellf^n ^ J BrdU ' 4 °" 7 + ~ ^ 
interesting^, no difference wal eeT in I' J < °- 005) ' althou ^ 
Actin/BrdU double staining demonstrated inrrt ^ C611 ptosis 
myofibroblast proliferation TThI* ? ■ in creased interstitial 
vs. 5.8 + - o.n ceils/hp^ P < ?J 5 ? (1 ° + ~ 0.12 

myofibroblast accumula tion at dav 1 \ n W if W , aS ^ ol ^- owe d by increased 
were detected in interstitial l cr 1 ? p21 ~ ~ mice - No differences 
deposition or transforming growth i nflltrati °n, collagen I 

hybridization) expression ?J ™ f actor -betal mRNA (in situ 
not essential fo^thrreoulaWon C ^ 1 K n 1 p21 ' Unlike P 27 ' 
and apoptosis following!^ ^ Ul^" S^* 11 ' 1 ^ Proliferation 
magnitude of the early myofibril SI f * S8rve to limit th e 
demonstrates a different^ roS *f Pf ol ^ration. This study 
this model. re rential role for the CKI p2 i and p2 7 in 
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™ou S ? y y t c S"^.Si^.TLSlof? 0D f transgenic ^ we 

(ODC) overexpression cooperate to aenfr 3 ^ C r ,° rnithine d ^ boX ylase 
skin. Cellular proliferation 1 ri ? f ^ fP ontaneo "s tumors in the 
transgenic skinf as evidenced bv f"™* 1 " 1 ^ increased in the K6/ODC 
antigen and Ki67 expression comLrin ^ prollferat ing cell nuclear 
Keratinocytes isolated from trZtr, ed . Wlt J. nont "nsgenic littermates. 
clonal growth. Paradotic a n y exXs"^ of dis P la ^ d increased 

inhibition-associated prote s 2 ?i the growth 

increased with ODC overexpression i n ? tl l'- p2lKl ^' and Ba * was 
affect cyclin D/cyclin^penS kinase 4 t^?. did not 

phosphorylation of rAMnoKiJ^ Kinase 4 (Cdk4) -dependent 

and cyclL A/SkJfas^S^'iS.ncS^ ^ ^ 

levels of these proteins. Thus ODC/L J V ' ! h minimal effect on the 
cyclin E/Cdk2 anS cyclin A/Cdk2-assoc?a^H^ e " lndUCed activat ion of 
with the ras induction of cyclin D/Cd^/f activit V ^ cooperate 

protein phosphorylation to not onlCtl -7 \ SSOClated retinoblastoma 
ultimately contribute V°tZt SlS^ Pr ° liferati ° n 
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"rSSiiS S^.&rSSic^.SS ^.^.tocyte. by 

S-oligonucleotides to tumor swore^a™ Ill t P«teins using antisense 

p5 Th e a p nd 0 Sn in - dependent "^sri^si: 8 ^T.^? roteia and 

sigSfSn y St^'SaV" 1 ^ ^atocltefwas 

oligonucleotLes P at a conce^raSon I ° f ""^ponding antisense 
growth, 3H-thymidine inc! L a n a d LI ^ P ° r the ^^ion of 
results demonstrated ITatTu I the aTisenVT*^ WXB measu "d and the 

1X tne antisense oligonucleotides had 


growth-promoting effects aaH i-v^ 

slightly greater than M t £ tn^ 1 ? 5 P ° tential wa * 
(HGF, (10 ng/ml>. The ^S-pJomotina ef f e °cV° f AT tOCyt W> Wth fact ° 
oligonucleotides was enhanced £v £gf ?n I !v ° f the antis ^ 
cultures, and the effect ^ y oro^ 1 ' and fStal "epatocyte 
suspension culture. nepatocyte growth were also observed in a 



valent or 
lowth factor 
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in serum prostate-specific antigen in^Jr™,^ V ° lume and a dec ^ne 

understand the factors associated wt?h ma 3 orit y °f patients. To 
after androgen withdrawal Se^tudUd c^r 63 ^ 011 ° f Pr ° State can «rs 
CWR22 human prostate cancer xeJoaSf? 3 \ CyCle re 9 ulat °* changes in the 
xn nude athymic BALB/c mS TereT^lZ It ' " ethods : . Established tumors 
withdrawal and after the development a Va "°V s times af ter androgen 
the expression of cell cycle re an ^ androgen independence. Changes in 
mid-to-late events. Result and'conc^i^s 6 £ at f g ° rized into early'and 
decrease in androgen receptor expression f i J"^ 6VentS deluded a 
increase in expression of the p5? and S /S^° Wed by 3 shor t-term 
marked decrease in the Ki67 nr«??* J? 21/WAF1 P^teins and a 
included Progressive LfsLLiLd rncr 6 ^ "^"-late events 
expression, a decrease in Lbl, " ln p2? and P 16 Protein 

increase in the transcription Lc^r E^i^ci^ 11 eXpressi °n, and an 
(programmed cell death) were not oZJtl 3 ' Changes " apoptosis 
withdrawal. These data suggest thaf^H " *? y time after androgen 
stress response, in which^ncreased withdrawal results in a cell 

arrest, without activation of d53 Inff/^ ln P roduces a cell cycle 
index is further decreased throuah the Trf- ap ° pt ° sis ■ ™e proliferative 
kinase inhibitors p27 and p 2 r 1" ° n ° f the c ydin-dependent 
emerged 80-400 days after and^n ?!uZ independent sublines 
variable growth Phen^typ'sCrwe^'LsSrfd SUbUnes had 

overexpression and increased exn™f i d Wlth mdra2 Protein 
indicate that tumor rear^L Tr:!?™ ° f cvcli n Dl. These results 
to cell cycle arrest r a t 0 ^ Prostate cancer model is due 

androgen independence is assorted XX Md that the em «gence of 

arrest. =>°ciated with a release from cell cycle 
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"ed ^SS^^^'^P^tor cell li ne , D064 , 
into haematopoietic progenitors ZlTL ^ t0 ^"erenUate 

factor-mediated signalling WMle h?^ "fluence of growth 
start to express m2c cl^S^f ,01%^":' ^^^0^0?' ^ dually 

The stable transfection of the fibroblast °* ^ molo 9 u f s > ™ their surface, 
retroviral constructs containing fL 1 wild-type cells with 

DR-genes (dra and DRB) Induct a cSnS ' M fc J e Canine MHC cl ^s II 
cycle progression and I d J Sss of^nT P l0gy ' accele "tes cell 
Transfected cells show features of an ^ a ? chora ge-dependent growth, 
as giant cell formation In wild-type SS ~ ?i ^ ^ leukae ™ a < such 
cyclin-dependent kinase inhibitor (Sdk?? n?™- 1 the aCCUmUlation of the 
differentiation, which i, h.™! J } P 27kl P-! induces 
the tyrosine ki^SciJto?^,^ ceTJ 1 ^ ^ for 
cells instead apparently arow i nL! ! ? f 1 factor > • DR-transfected 
factor-mediated sisals an n 1 nde P^ ndentl V of any growth 

especially P 2 W-?^- J* S„ tlT^T* °f ?! CdkiS ^P" 1 and 
progression. In contrast „ th. y accelated cell cycle 

accelerated cell c^^J^^S"" 1011 ° f Cdkis and d -Pite 
transition kinase p34cdc2 is slaTi'ti^*^ 310 * ° f the G2/M P hase 
transformed cells as compared to tt t ±n ^"transfected and 

D064. This might suggest^ poss^blf aSSi? 0 ""?, Wild - type Cel1 line 
pathway in this expSrlnental "em ceS f^v • ^ CyCle P ro g"ssion 
Phase arrest, although retJnobStoma ^M T"^ 7 h ^ assi ^ the G0/G1 
unaltered. These results o^Th! * (Rb) -P nos Phorylation remains 
controlled the rITr;.,:,:-. 06 e y idence that mechanisms normallv 
disrupted by the constltulivf tra^M a ^ at °P^ etic differentiation are 
II genes (DR, leading Jo a ^SSS^r^K^ Mi ° n ° f MHC Class 
stem cell leukaemia indepen^nTSm r * ? ° f thlS e *P e "">ental 
such as P 27 and P 21. pendent frora <= ell cycle controlling regulators 
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ABSTRACT: We investigated Anechanisms by which calcitoni A T ) 

yj.uwtn wicn ct treatment could not be attributed to cpllniar 
necrosis or apoptotic cell Hp^k f ha ^J-^uuea to cellular 

4- 4-- a *^ uoc - LC ceiJ - aeath, the latter assessed by both DNA 
fragmentation analysis and caspase 3 (cpp-v\ n Zu rv A 

p"SJ?/S?J oroSn" w£ 3 " Pld ° orres P°^ing increase in 

aS^h y ' Evidence that P21 induction was causative oTcefl 

Sp^SS"";^ ° b ,\ ained fr ° m P21 antiS6nse oligonucl^tide 
7*5 "J: ments ; Treatment with a P 21 antisense oligonucleotide blocked 
induction of p2 l expression and significantly reduced the bl ° Cked 
CT-mediated growth inhibition. These observations suggest that r>2i 


involved 
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1™"- ss^-^rr^ — inhibitors which 

two stage ski? car^nogenels SeTon" g^**' We utilized the 

mice, m this model, ini la ™ ? ? 9 p21 knockou t 

by DMBA, can be distiiSi^f;^^^ -Nation of H-ras induced 

progression to carcinoma Th* ™f« promotlon mduced by TPA, and 

between p 27 - / - aS° „t Ster^S °J P apillomas <* d not differ 

rate was increased and carcinoid ^f^fes, but papilloma growth 

deficiency did not enhance SStfoT ^ 6arlier - ThUS ' p27 

expansion of initiated ce!ls du"ri™ crJ^l ZeSUlted in ™™ rapid clonal 

P27 expression in keratinocvtes r ° motlon - TPA treatment reduced 

P27 during promotion .Tumors Jro^/'T^ 1 " 5 3 ^ f ° r 

mutant H-ras indicating th" lln V£ ~ ' ~ 101 Ce cont ained 

mutant rasand further that d ulLT T° y did not substitute for 

Partially antagonistic JSce ""LSJafieTt'T' gr ° Wth ' p2? iS 

treated p27 - / - mice also de^loJS intestinal Sa^ 

p21 - / - mice did not disni™ a «T intestinal adenomas. 

numbers, growth rate or progressio^to ^ ±n tumor 

had mutated H-ras. CarciLmas ?"m P 21 and th ^ tumors also 

differentiated with a high freauenrv \i ~ n miCe Were more P oor ly 

carcinomas. Thus p2 l deficiency ana P last ic spindle cell 

undifferentiated tumors * 7 r6SUlted in higher grade 
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adjuvant therapy. Cam^S ^ an^nVh^^ needed as 
effective in the treatment of certain scl^ J ° f to P° iso ^rase I, i 

gastric cancer are largely undeSnS ! itS effects °" 

(1) characterize the effects o? cpt on tJ ( . P « rP °!! ° f this Stud y was to 
cancer and (2) assess potential ceLuW » ^° Wth ° f a human * ast ric 
CPT-mediated growth inLbUion MeJJods m *f anisms "sponsible for 

-her CPT (5 or 10 mg /kg) ^J^~£Z ig^iSc^ days 
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p53 (. tumor suppres^ Tltn tn^tT ladderin ^ Expression of 
and Bcl-2 and Bcl-XL aniia 1h P V * lpl (Ce11 Cycle inhibitors), 
CPT (5 and 10 Wkof i?a£j?2mM 1C . P ^ eins ) was determined. Results 
cancers compar^wiVS r ^ P^ia^d Si?^ SIIA 
proliferation was associated with n inhibition of SUA cell 

treatment resulted in induction « of 36 in a P°P tos ^. Moreover, CPT 

decrease in Bcl-fanS S v Z ' J 53 ' ? 21Waf1 ' a *d P 27Ki P l and a 
Treatment with CPT effective! ^ an ^ protein levels. Conclusions, 
cancer SUA; the LchanLm InL^ ^ ^ ° f the human ^stric 

by up-regulation of p 53 ^SS/Sfn?" ^"S 1 ?" ° f a P°P tos ^ mediated 
down-regulation of Bcl-2 and Bel xi P ^ '"f P ?KlPl and the 
target specific molecular nfi-h ° Vel agents Sucn as CPT ' which 

adjuvanAreatmen; oT^u ^ Clinica11 * usef ^ i» the 
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forskolin (FSKl a „n 2 largely unknown. Here we show that 
channels in OPs Tnt iSiSf 1 ^^ d | d f ^ forskolin (DFSK) block K + 
effects of TEA? fsk a erati0n> anti P ro li^rative 

cycle arrest in si phase ' Intact m^C'i attributabl * to OP cell 

synchronized OP cells was llttfV 11 ? D acc u™lation in 
veratridine- ?2i tUL ? affected by K+ channel blockers or 

=i.a(.ti Q1 ne, (^) these agents prevented op r^n ; * 2 

present during Gl phase- and ni ri ki ? Proliferation only if 

deferoxamine, mimirv^ :J?^^?i ocj£e "' such as rapamycin and 
blockers. DFSK also prevented OP^J f ^ • GffeCtS ° f K+ chann ^ 
effect. Blockage of Kchlnnf i « i fe rentiation, whereas FSK hadno 

accumulation ofthe ScS;-2^n^T* rane - d ? >0larization als ° caused 
P21CIP1 in OP cells rht 1? P ? * klnase lnh ibitors P 27Ki P l and 

and veratriSine we e ^11 ^n^ToTcel f ' ^ ° f K+ Cha ™ el bl -^rs 
mice, lacking the cvclin-denfnH^ t 113 lsolat ed from INK4a-/- 

Our results demonstLtrtharMockaJro'^:^;" 1 "^ 3 Pl6INK4a 3nd P 19ARF " 
depolarization induce gt IrL^ ?! channels and cell 

that may invoke p^Kip an ^ic^d^uS ^ th ^ h 3 mechani - 
that OP cell cycle arrLt ^2^.2^"^^^^ 


20/3,AB/120 (item 45 fft fi ie - 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2001 BIOSIS. All rts. reserv 


12030028 BIOSIS NO.: 199900310547 

Dissociation of CDK2 from cyclin A in response to the topoisomerase tt 

JOURNAL : Experimental Cell Research 24<5 0^^9-7 T 
ISSN: 0014-4827 n (2) -P 3 27-336 June 15, 1999 


DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 


ABSTRACT: our previous work has demonstrated that treatment of NIH 3T3 
changes in the overall levil of ^cl " c p or 3?™* b * 

SSgSE ESS* S"-srf SL'gSSr .i^T' "i th vpl1 ™ !s - 

VP16 in v-src-transformed cells. selective S-phase arrest by 
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ABSTRACT: 1 , 25-Dihydroxycholecalcif erol n ^-n^i ^- 


S'ss, i fSL :r P »~ increased -p—^of 

synergistically with 1 fsW^ De * amethasone ' which acts A 

ability of l,25-D3™o Serene Jn P Wlth ° Ut affectin <? the 
induce cleavage of poly(Sp rlb^L eXp 5 ession - 1,25-03 did not 
suggest that 1,25-D? exe^f , h ' P olvme "se- These in vitro data 
cycle progression ratKr than bv Tal*^^ SCC by P er turbin g cell 
treatment region that LsulL L a ^rease°in°scc " V±V °' 3 1 ' ?5 " D3 
associated with a statistical! v -N™,?* f V SCC tumor volume is 
P21 expression. p2 l exp^ss^o^is £ ^ f Crease in intratumoral 
isolated from control anfmft changed in tumors 

dose of 1,25 D 3 intrat'morai S 7 "?^ 8 With * -"therapeutic 

1,25-D3 treatment Thus hntl ? ! S W6re not Elated by 
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and P 2lciPl 

AUTHOR : Ghiani Cristina A; E^sen Alex M ' Yuan v ^ S progenitors. 

McBain Chris J; Gallo Vittoriofa) Xiaoqmg; DePinho Ronald A; 

AUTHOR ADDRESS : (a) Laboratory of Cellular ,nH m , , 
JES?' NIH ' Bethesda < MD, 20892-4^95-^ M ° leCUlar Neurhysiology, 
^95^1^" (C ^ ridge) 126 < 5 > ""77-1090 March, 1999 
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c^S "—transmitter receptor 

previously demonstrated that q^tama^ ^ ^ 00 ^ 6 P ro S en itors. We had 
oligodendrocyte progenitor r , ? ' rece Pt°r activation inhibits 
using purified oligodendrocyte iSSiSIrffni 1 " 6 " 9 " P«*"«ion. Here, 
we show that norepinephrine and the ZltZ V cerebellar slice cultures, 
isoproterenol also inhiSed tL o ; ^T' receptor agonist 
glutamate, isoproterenol stimuV^H 10n ' bUt in con trast to 

determined by S 4 and 01 an^Sv tt P^^or lineage progression, as 
was specifically attributable Z a be?^, ^ anti P'°lif native effect 
cyclic adenosine monophosphate sLcf anal^T^™^ 3 ^ inCrease in 
mimicked the effects of isoproterenol J?? °J CyClic nucleotide 

proliferation, while alpha-adre^SnJ oligodendrocyte progenitor 
Despite the opposite effects on utl agonists were ineffective, 
and the glutamate recepSr agonis^ Lina^f ^h™' ^ is °P~terenol 
cyclin-dependent kinase inhibitor; n r accumu lation of the 

Studies with oligodendroc C?e a n ? K " P \ and /^IPl, and Gl arrest, 
indicated that the Gl cvcTjn Ef? 9 enit °r cells from INK4a-/- mice 

were not required for" agonisJ ^ "mula'ted ? 16lNK4a 33 WGl1 as P 19AR ^ 

results demonstrate that beta Proliferation arrest. Our 

activation inhibit oligodend^cS o^enif glutamate ^ic receptor 
mechanism that may involve aid^^^ 11 ^ 3 ^ 011 throu * h a 

neurotransmitter-Lduced accu^S^i^fof^ 1 ";^^ Whlle . 
cycle arrest, it does not by itself Ll/ v i S associat ed with cell 
differentiation. M f P romote oligodendrocyte progenitor 
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The geranylgeranyltransferase I inhibitor cptt 5 qc ■ ^ 
hypophosphorylation of retinobJa^o™ fnH ? induces 
cyclin-dependent kinase InMbiJors a coin? S " itchin 9 ° f 

antitumor activity mniDitors. A potential mechanism for GGTI-298 

Tsebtfsa^Muj Q±an Yimin '' Ch6n MarfUrt ™*th; Hamilton Andrew 

— . JoU rnal of Biological Chemistry 274 (11,^930-6934 March 12, 
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"^^^^^^^^ -1-2*8 has recently 
=c\^^ 

its tumor growth arrest Jrea^ment of th^n ^ ^ GGT1 ~ 298 mediates 
Calu-1 with GGTI-298 results in iL^Ll humar \ 1Ung carcinoma cell l ine 
retinoblastoma protein? a crUical T °£, ? he P hos P h ^ylation of 
activities of two Gl/S cycS-deoendenf 1°" /S transitio »- The kinase 
inhibited in Calu-1 ceUs tre a ?2 C ^ V™"""' CDK2 and CDK4 ' are 
has little effect on III ex^ssion Z T^l* Furthe ™°*e, GGTI-298 
Dl and E, but decreased tne^velTo f a^I^ • ^ CyClinS 

levels of the cyclin-decendeni- n na « , , . GGTI-298 increases the 
had little effect on those S JS "3 ^ ™ " p21 and P 15 and 
ability of GGTI-298 to indur! I / P * M ° St inter estin g is the 
inhibitors. GGTi: 2 98 promotes SS-" T tChing for se ^ral CDK 
while decreasing their bi „ ™L° f p21 and P 27 to CDK2 

Gl block was obLr!!ed after rLoval of ' GGTI^ 98 1 f ft""*' SWltChi ^ and 
treatment results in an increased bindi ™ ^ i i f urthermo "< GGTI-298 
paralleled with decreased bfnH?™ ? ^ ° f p15 to CDK4 ' w ^ich is 
that the GGT I -298- e me r dia S t e ed b Gf bL^k^if Calu^l ^"rate 
expression and partner switching of cnx f^ 7 ^ involv es increased 
inhibition of CDK2 anri rrZl 5 inhibitors resulting in 

3nd and "tinoblastoma protein phosphorylation. 
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inhibitors (rmi n^f PP ° Sed by c y c lm-dependent ttase 

exes and 

gene deletions^ only s^tZ l^tel^l^lV ' M1 " With ta ^eted CK1 
cells prepared from these mice seem remarkaMv Z T^' hOWeVer ' and 
vitro, one explanation may be tnToUrSon "J*" grOWn in 

control CDK activity and ceU prolSration °^ com P ens f to ^ pathways that 

inhibitor of Cdk2 activity fnnif ? P * 7 13 the ma ^ or 

reaulafinn K» w i f or tne P 27 gene. Moreover, CDK 

P21 RemarkablG nT^n . p2? ' and to a minor extent by 
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While cMvc is s tr»..l» 7™ i< J i . (WBBPalpha) between day 2 and 5. 

different'^ L„ spL 9 Lr?i,„ sc 'i P i° 0 „ e f. c f 0Uf f; ati0n ' c '™>^ « • 
activity „e« we^ve ch«"te£ed° h f S^SE^ 1 " 1 " 

p 2 l f a"d^, atl b " u g t 3T ^ L i h r":e ?" e5 ^ " iU S ^"inhibitors 

of rk =Jr out, at the same time, show hyperphosphorylation 

ad f di?ioTorLTs S e rrL t "%e\ 2 tT gU ^ ted The 
and Cdk2 activity but not in dna f ^ r6SUlted in CyClin A expression 
ant ig en ( LTAg ) d' ^^^^^^^^ 


S^t^Sa^SK?^ 1 !, 60 . 1 "-™'- DNA synthe^ in 
differentiating tr\ \? £flclentl Y induced DNA synthejB in 

3T3-L1 cell differentiation o, ? eU CyCle arrest durin 9 

specific cell cycle block In Ll l f - 8t that the di «— "tiation 

c-Myc, inactivaLon of pocket orot^n! " r f S1St3nt to hi 9 h levels of 
and Cdk2 activation bu? «n hE ^ t C "P^ ulation of cyclin A levels, 
independent of'SSinr^St^SUS;.^ 3 fUnCti ° n ° f ™* that is 
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Abingdon, Oxon 0X14 4r?-uk' P ' Prollflx Ltd - 91 Milton Park, 

JOURNAL: international Journal of Cardiology 67 (2, :pl33-142 Dec. 1, 
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cessation of oocyte celt diii^on °f '5° mole< =» 1 " controlling the 

which ,i» to rl^tll^it^T^ "rd^l'.l^^^e 5 ""^ 9 " 5 

determined the cell cvcIp nrnfiic ~ myocardial area. Hence, we have 

sorting (FACS) analyses showed the percental nf <; Z 

expression 0^02101;! and o2?K?Pi ge ° f ^ 3nd G2/M ? hase The 

cardiac develo^S inS^lSS d^S^iSS'v"^^ 

and CDKs. Furthermore an ™ Z I y th a numbe r of cyclins 

CDK2 kinase -ctivSriiSiSSitT?^.^'^ redUCed n6 ° natal 

of P21CIP1 from adult"SiSrSiLS ^ < JiJ 5> Wh % reaS ^"^P^ion 

e^ftrr^ 

blockade.. yClS f ° r staining the G0/G1 and G2/M phase 
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ABSTRACT: Tuberous sclerosis is an autosomal dominant disorder 

characterized by the development of aberrant growths in many tissues and 
organs. Linkage analysis revealed two disease-determiningSenes on 
Ss r S) S on e ch r r d ChrOI rr me 16 - The tuberous sclerosis complex gel-2 
hlf,f k ^romosome 16 encodes the tumor suppressor protein tuberin We 

£Es £ celf l0S i ° f H TSC2 " SUffici -t to'induce quiescent 

5?hr«Ki f v. t 1 Cycle - Here we show that TSC2-negative 

cycl in E S c vclin A V^rT.f Mth ° Ugh the eJpression of 

nil it 7 u' P21 ' ° r Cdc25A is unaffected, TSC2-negative 

cells express much lower amounts of the cyclin-dependent kinase (CDK> 
inhibitor p 2 7 because of decreased protein^ stability. ll TS?2 
mutant cells the amount of p2 7 bound to CDK2 is diminished 

JSSSS^afSe'ir"^ ^ inaS ! aCtivifc y- Ecto P ic expression studies 
SK in ts£ \tnt aforem ff loned effec t« can be reverted by transfecting 
ll^-i TSC2-negative cells. High ectopic levels of P 27 have cell 
cycle inhibitory effects in TSC2- P ositive cells but not in ?SC2-neaative 
He: fE'/r^ la " er StU1 °» CDK2 aSivity. ITss of 

InSbited bv !?S ^"f h ° f fibroblasts ' a process that cannot be 

c"eHs th^r r 9 i^ 13 ° f P27 ' B ° th P hen °types of TSC2-negative 

iSlbiStv «JTh 31106 ^ activifc y of ect °P^ P 27, and the 
instability of endogenous P 27, could be explained by our 

cvto^^° n ^ 2 ucle °P rote in P27 is mislocated into the 
cytoplasm upon loss of TSC2 . These findings provide insights into the 
molecular mechanism of how loss of TSC2 induces cell cycle en^rvanS 
allow a better understanding of its tumor suppressor function 
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mesan^r C el S l S cvM' at ? P2 1 1CIP1 9Cne P°P ulation activity and inhibit 
Ml???" y Involvement of C/EBPalpha in transcription of 
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"reS t T L e e^fS^t'ji^^^'^ f~ted to 
that a novel kinase activity associated wi' th 1^1 Cdk4/6 - Here we show 
the cell cycle differently from Se exn^f Cd " fluct "^es throughout 
A-associated kinase activities MM Jf^ n < .° f . Cyclin D1 ~' E ~ and 
by pl6 (in contrast to cdk4/6 "nor by E2F 1 Mn ^ ^ neither affected 
downregulated upon transient ^expression" ; ont " st to cd *2) , but is 
to P 21 and p27 . We provide evident tS » 2 7 Cdk3 t0 bind 

involved in the rpmii^i^ ^ e znat P 27 could be 

activity: cdS proSn does°no fluT ^ fluctuati °* of cdk3 

P27, but not with pL ?J l os f wh e n c^V^ in K te " cti °* °* cdk3 with 

active during the eel i-^i t 3 klnase becomes 

normal R-tl^SrSis^ivJ^iTr^"? 1119 C6llS ' bUt not in 
specific upregulation of 2 I as S ri ? reSSlon of cd *3 induces 
cell cycle phase dependen c " k ™ 8 that is sti11 

Myc-induced proliferation and L! ^ but not cdk2 ' enhances 

with Myc actuation without erLcts'o'n'cJc^ 611 ^^ grOWth 3SSOC iated 
expression or kinase activities M «h ?«, V 1 ' E 3nd A P rote in 
cells trigger up- and deregulation Tf ll/.L^/V^ ^erexpreasing 
inducing the E2FDNA binding capacity in ^5 transc "Ption without 

positive Gl regulators, cdk3 ts Sabl' P n Contrast to all other studied 
fibroblast transformation cooperate with ras in 

progression that is d^fferen?^ ^ 8 function of cdk3 in Gl 
activities, our data provide ffrsT S^W^ E ~ ass ° c ^ kinase 
cdk3-associated kinase ac^vitv .nH ^'f lnt ° the elation of 
in the regulation of the G^-s LansitioT 3 hOW ° dk3 P«tlcipates 
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M b S L^ C r c ^%r is t \\r^e C Sie^\ o r n\ S h U i tS ^ ^ ^^o gy of human 
parity. The goal of tSs s^udv ttl ?! P °! riSk and earl y fu H-term 
mechanisms through whi^h earK full inVestl ^te the molecular 
from cancer development Te ulel ^tH^ ^ breaSt 

hormones for il days a"d af L^T^Hf * f ^ ^ treated With ste "i* 
administered MNU. Rats that recfivec^a £Lf T ln ^ ution ' th * rats were 
exhibited an 82% reduction iHhe Incident ^ ° f 2 ° mUg E and 20 ^ P 
compared to the rats receivino onl t m T ?f mammarv adenocarcinomas as 
E/P were partially proactive , ? ? Pellets. Decreasing doses of 
the gland was no/requiS r rlfracJori dif ^tiation of 
expression levels of several ^r^ 33 " We measu "d the RNA 

mammary cell prolifiaSoTand/oT^ f?** I™ 1 ™* in the regulation of 
receptor (ER) and progesterone Lceptor^S^ 3 *\ inClUdin * "trogen 
SS^^?" P J 6 ' P21 and ^ th^umof uppressJf ^ ^ ^ 
^exp\e^oToV h™ g^r^th e tSrs n ° b l igniS; di «™ in 
indicating that hormone Ktmen^ ^id nolTeTult S"^ 0 ! • 
in expression levels. The numbers of ",nn^f? ^ constitutive changes 
comparable in the hormone exposed and 17 t° S^ 1 * W6re low and 
the time of carclnoq^Z^l?^^^^* ? ir9±n gland (AMV > ^ 
treatment. The number of BrdU-l^beled cells at ?he M " *?* after ^ 
challenge were also low in both the AMV (1 8 »f ™h J ° f Carcino 9 en 
animals. In contrast, cell oroliferaMnn \ 11 hormone exposed (0.8%) 

significantly different froS bo^ S * ^ (5 ' 7%) was 

E/P-treated Involuted (1 5°? he parous involuted (1.2%, and the 

interpret these data to indicate ttl\ ^ a£ter ^ treat ^nt. We 
mammary epithelial c^Us^St^a^rsis^nt aSeS? ' in 
intracellular pathways governing pr^nSr^L^^p^s^rto-carcinogens . 
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Time course of cell cycle-«ted protein expression in 
aiethylnitrosamine-initiared rat liver 

^IT^T-jullT,)' 1 ' Kim Woo ~ Ho; Yu Eun sil; Kim Mee - Rhan; Lee Min - Jae; 
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ABSTRACT : Background/ Aims : Cell cycle control and the relationship that 

exists between cellular proliferation, the expression of eel! cycle 

to SS„? r 0t ^ n \ and cancer nave been reported. This study was designed 

tL lp he l the ^T ng ° f Cel1 Cycle contro1 P rotei " expression during 
the initiation of diethylnitrosamine-induced rat curing 

hepatocarcinogenesis. Methods: Three-week-old female Sprague-Dawlev rats 
were intraperitoneal^ injected twice in 1 week with diethylniJrosamlne 
InTl 7 e H° nd ^i eCtion ' a11 -ere sacrificed at 1 2 and^4 n, 

CDK2 \nTa y f - ^ ex P ression ° f "11 cycle-related proteins such as 
CDK2 and 4, cyclin proteins (Dl, E and cdc2), proliferating cell nuclear 

!p2^n anS° r ?7 S K PP ir SSOr / r ° teinS <P53 and Rb » ' CDK inhibitory proteins 
h P 1h f f p27Kipl) , and apoptosis-inhibiting protein (bcl-2) following 
diethylnitrosamine treatment was examined. Results: The peak induction 
time of each cell cycle-related protein during DEN-induced ceSSar 
bM i S^, WaS , dl I erSe ' and ^Pressions of CDK2, CDK4, cdc2, p53, 
bcl-2, P 21Wafl and p27Kipl appear to be of the greatest interest 

ceU cv C ^ S rM% ta H 9ene f ated fr ° m thiS Study maV P rovide information about 
cell cycle-related protein expression in the initiation stage of 

hepatocarcinogemc signaling pathways stimulated by a genotoxic aaent 
such as diethylnitrosamine. genotoxic agent 
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ABSTRACT: In a panel of 16 human ovarian tumours transplanted in nude mice 
the expression of genes involved in cell cycle regulation and i£ response 
not £Vrf ea were . characterized, m the 16 tumours analyst 

"l detect overexpression of Erb-B2 oncogene while expression of MDR1 
mRNA was not detected in 11/15 samples and was low in 4/15 tumours Only 
three tumours had mutations in the p. 53 gene exons 5-8 and one of these 
Sa fT* dl f. not / esul t in any amino acid alteration. The leveL of 
e^oref^na^ H 5 , ' and E Were hete ^neous with some tumours 
expressing high levels and others not expressing them at all. The same 

CDK iTt r ^ 7 Clin de P enden t kinases (CDK) CDK2 and CDK4 and f o r 
CDK inhibitors P 21/WAF1, P 27/KIP1 and pl6/CDKN2. Two genes 


belonging to the nucleotijj^excision repair, ERCC1 and ERCG^were 
detectable in all the san^Bs examined, as were the genes At and MAG, 
also involved in DNA repair. The data indicate a heterogen^ty in the 
expression of genes considered to be involved in the cellular responses 
to cytotoxic drug treatment and indicate the possibility of using these 
tumour models to test specifically molecules with a defined mechanism of 
action. 
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Blockade of TGFbeta3 up-regulation of p27Kipl and p21Cipl by expression of 
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ABSTRACT: Our previous data demonstrated that Ras activation is necessary 
and sufficient for transforming growth factor beta (TGFbeta) -mediated 
Erkl activation, and is partially required for the inhibition of 
cyclin-dependent kinase 2 (Cdk2) activity, cyclin A expression and DNA 
synthesis by TGFbeta (KM Mulder and SL Morris, J. Biol. Chem., 267: 
5029-5031, 1992; MT Hartsough and KM Mulder, J. Biol. Chem., 270: 
7117-7124, 1995; and MT Hartsbourgh et al . , J. Biol. Chem., 271: 
22368-22375, 1996) . Here, we examined the kinetics and role of RAS in 
TGFbeta3-mediated effects on specific Gl cell cycle components in 
TGFbeta-sensitive (4-1) and TGFbeta-resistant (4-6) intestinal epithelial 
cells (IEC*s). Our results indicate that inactivation of Ras by stable, 
inducible expression of a dominant-negative mutant of Ras (RasN17) 
completely abrogated the ability of TGFbeta3 to up-regulate both CKI's. 
In contrast, the ability of TGFbeta3 to up-regulate p27Kipl and p21Cipl 
was maintained in ZnC12-treated control cells. Inactivation of Ras also 
completely blocked the rapid TGFbeta-mediated increase in new synthesis 
of p27Kipl protein. Moreover, up-regulation of p21Cipl protein levels and 
new synthesis of p27Kipl, as well as the association of these CKI 1 s with 
Cdk2, preceded the decrease in Cdk2 activity by TGFbeta. Collectively, 
our results suggest that p21Cipl and p27Kipl are upstream effectors of 
the TGFbeta-mediated inhibition of Cdk2 activity in IEC 4-1 cells, and 
demonstrate that Ras activation is obligatory for TGFbeta-mediated 
upregulation of these CKIs in untransf ormed epithelial cells. 

1998 


20/3,AB/139 (Item 64 from file: 5) 

DIALOG(R) File 5:Biosis Previews (R) 
(c) 2001 BIOSIS. All rts. reserv. 

11524156 BIOSIS NO.: 199800305488 

Cytoplasmic displacement of cyclin E-cdk2 inhibitors p21!C!i!p!l and 
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anchorage-dependent cell r^?! " the Gl phase. This 

of the SmcTl.XSif ^fSV; ^ t0 expression 

levels of p2l and p27 are til/' e8 P e ? iall y that of cyclin E-cdk2. The 
transformed cells hit , ? "pregulated in unattached 

cells are to 'gro W irln^TrlT^ renalM hi ' h ' and the 

expression of cyclin E and cdS 9 e " lnde P«"tent manner. Increased 
the maintenance^ cyclin B^S 2 S"Jti° i ;% Part J all y «»P°nsible for 
explore further the Regulation of c^cIin^cdkT?; ''J""" 1 ?° 

complexes remained nuclear but were Tot * USpension ' ^din E-cdk2 
P21 and P 27 cdk inhibitors iS^hTsS^H'" 061 '^ With 
phosphorylating activity, m contrast Ihl ? , 

tumor cells, which are anchora«i f*n 5 transformed fibroblasts and 

cyclin E, cdk2, pax 2d ^°2 S S"^^ e had than half of their 

both in attached and su<£tLZi cne t c y t0 P las mic fraction, 

P27 were bound to cyclxn^E cd^'a^ ^li ™ V^Plasmic p21 and 

cyclin A and cyclin D The nucl^r J- " t0 com P le *es containing 

transformed cells grown in s^sioT^V • ^ COm P lexes from th? 

least three mechanisms contribute to ™ n ' 

active in suspended anchorag^e^nT cL?f U " f^" 2 com P le ^s 
upregulated, as reported prevSusly cdk ! \ CyClin E and cdk2 *™ 
from the nucleus by cytoplasmic" cSin t ° rS are festered away 

the inhibitors to nuclear" cySiVEoSl^ <* 
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SyStemS ' * 21 and P 27 in ^it 

maximally expressed after peak hepatocyte DNA synthesis n27 was 
present ln quiescent liver and was minimally indJEeS afte/pR. ^ 


kinases was "updated fO£% ^T"' T'" Md c y cl #i-a S sociated 

complexes corresponded to peak DNA s L?t «*ivlty of Sese enzyme 

suggested that P 27 plays a roL i? *f thesi f • I™odepletion experiments 

CDK2-associated kinase a^Kvitv ™h ° f CyClin D1 ~ and 

act-ivi*.., i n yyesi tnat P 21 an d p27 modulate CDK 
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ABSTRACT : The present studies were initial t- • 

transactivated target genes «e iiS,^ • investigate whether p53 

cerebral ischemia ThJttf^L induced in a rat model of focal 

spatial expression 0^ 053 ^d its ^ g t0 * tUdy the temporal and 


cerebral cortex Cvclin dendrite s of pyramidal neflns of the 

increased to cl SnSaSSSri^ 8 " d Pr ° tein leve ~ansiently 

frontal and parietal cortex a^ Sr^f /U * eucons of the ipsilateral 
artery occlusion. A low level of cons titur following middle cerebral 
messenger RNA and protein was f™,nH ^ Vely e *P ress ed P 21 

Plexus, oligodendrocyte a ne o s D 21 m L° f CellS in the 
protein levels aradu»n„ il^ f!' P 1 messen ger RNA and 
levels in areas'bor^rxng the in?Lt° 25 ° % 14 ° % ° f c °"tralateral 

cerebral artery occlusiol Tn conllllt ^^JtJ" f ° U ° Wing niddle 
protein levels, and protein level, iJ,? and Bax messenger RNA and 
5, P 35 and cyciin E SecrSased In ly° < P f ' c J clln ~ d ^dent kinase 
time after middle cereSaTarte"™ t * and b ° rder areas "ith 

of cyciin Gl and p u n ° J T^' ^ Selective up-regulation 

ischemic infarct indicates th" r ? ° rder ZOne of a focai 
ischemic injury. Jhfp^sslble Par^cT^ 1 * 1" an adapt±Ve reSDonse to 
a signal transduction paSwav Itln f ^ ° f CyClin 01 and P21 in 
stress is discussed ? V associated w ^h ischemia-induced cellular 
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^SSil^Sj c^^Nrs^r^? CUlt — ° f P-tnatal 

alphae subunit (GABAAalDha6^ mRMa ^ accelerated GABAA receptor 

differentiated -^tr" -L™ ex P res ^°n, a marker for 

terminally 

expression. p21ciDl is t „?" ^ ne " rons ' an d also accelerated P 21cipl 
that can inh^^greLLTt" ouTSe^lT^, ^ (Cdk > 
expression of P 27ki P i, another Cd^LSbitoi f^f ' ^^ively, the 
is not modified by BDNF In cJltu-H ? closely related to p21cipl, 

P21cipl expression ind^eJ b^^cSSS'.S? ""i- ^. inCrea " ±n 
had left the cell cycle and ?hus waSnnf dividing granule cells 

neuron precursors oit of the cell cvc^e ^T"^ t0 direCt granule 
function during granule neuron ™L i', P i Clpl may have an a lternative 
its ability toregula^ cycL^xU ^f!™"" 8 " 011 ' S6parate fr ™ 

vitro, BDNF accelerates Granule^! ? S rep ° rt shows tnat ' « 

modulate cerebellar gJ^TSu^fJStSS! 1011 ^ My thUS 
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^L^ugene™ ^ °M Mait " ^njan; Bahl^seph J; 
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(CDKs) , and'cDK LhStors resoonsSlf , CYCU 5*i < =l"= li »-^P«»^« kinases 

i™>ii«.«tinM* s SySrsss sve 1 — r^ h pi ° 7 in 

was principally associated iith pi 30 and a i™ neonatal cells, E2F 

neonatal stage, decreased nrif2 ( J , , level ot P Rb - At «l« 2-day 

indicated that p2 i X ^induced i ^ 2T *T-PCR 
the 2-day neonatal 7-H a „ L~ ? ? ' ,0 ~' and 3 -1-fold in 

compared^: I tTe SlcJy^tS^S' A £ the"^ f^?' " s P ect -ely, 
increased at the 2-dav neonatal It' t protein leve l' P21 also 
assays showed that cm inhibUorf ISivSS" 6 lnhi S itor * ™nodepletion 
2-day neonate. Although^l^^ ££ S cSf J^Li t"^ 5 ^ in the 
unchanged, its protein w*i a nH <„v. -u-^ P inhibitor were 

increased! Thus? cardio^yocytes retain" tn7 ° U ° DK2 and CDK4 were 

JSE^SoSH d : - ^ge^occ^^l^g 1 

in^tor/actLut-hic^^— St?^^!^^™. 
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and 
activities 


in cardiomyoJytes durinalP Md Cyclin - de Pen d ent kinase M 
control ce^J^p^LSloriSV" 1 ^: ^ activit " C^s" " 
and negativelyby aLSation of £Ls w^" ^ ^ ±S re * ulated positively 
kinase inhibitors (CKIs) respective?,, vl^lt™ 3nd ^"-dependent 
(p!l!5!I!N'K<4>B/Dlf5.TTM vf!fn/ ly> Whlte tne INK family 

not detectaM^^heart i ^gi^iS' 5* 4 - 1 f /p " ! 1 ! Nl Kl 4 ! °f CKIs is 
P27!K!I!P!1 and P 57! K . "p 2) of f 7t* J PZ1 ' ° ' 1 ' P! 

including the heart. Differing? ™h h det f ctable in ™>st organs 
family (p21 ! C! I ! p ! l, S^flm Jt^p^t?,^' ?' the KIP/CIP 

were high during the aestSn^ °5 p27 !K! I ! P! l in ventricles 
postnatal, then were decreased SiXS^ ^ d±d n0t Chan ^ e until day 30 
levels of P 27!K ! I!P !1 d r n C c r S s ed d S ^fLan^lTin^ 1 " ^ ^ Pr ° tein 

postnatal period th^n tto^ B -»-y".Lricant±y m the early 

decreased sMghtiy ^thTLn ^^V 6 ^ 5 ^ 1 *' though levels 
P27!K!I!P!1 in atria d d „ f ^ However ' Protein levels of 
Inununo-stainJng p^terns Tf , « n? dev ^°P««nt. Variable 

periods of development and if varied !1 ," I !.* SerV8d at dif ^nt 
the gestational period, approximate^ 35 50* of " my ° Cardium - during 
cardiac wall were P 27'KtI<PM iZ,nnnJ?^ , myocardial cells in the 

diffusely. These D 27 k-t P.i P ltlVe and were distributed 

predominantly In endoca^al ZTZT* 1 ^ ±nCreas ed 

myocardium at the ear^y po^naSl n areas ° f utricular 

P27.K.I.P.1 Protein e^rLs^ *> atte - of 

cardiomyocytes into thS cell^ycTe'af ter infu^'^^ ° f 3dUlt 
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^SS^rSSS: Sf^ntS^ wlth^lT *f terize d by tight 

regulators of G|l progression" aJe the" cn ^ arreSt ±n GU/G|0. Ktey 
positive regulators, thJ"u cJcuJS aid lllir^t^ thei " 
cyclindependent kinase inhibitors (GDIs? lit/ ^gative regulators, the 
•'Kli.'p.'l protein a rii (CDIs) . Here we show that P 27 

wave in tS i developing myo ome^ ^ * ^transient 

expression to exorLs 1! ! ! n 5 1,10,136 embrvo - We relate its 
determination an^dx^f erenti^ion^f my ° genin P roteins ' "hich are 
respectively. FuncS™™,^^ faCt °"' 
can powerfully enhance th e I ectopic P 27 expression 

differentiation Tn cell culture S ° f ^ D - ini "»ted muscle 
myotomal expression p^teS ol pJS "Jn^S "T^" With 
suggest a model in which D 27 acts « ? ^ P 3' th6Se results 
myoblasts are exitina tLrlii f tri S9er" CD I While 

differentiated myocytes 1 ?" a'pf^mi^otlc'sta?" maint " n °» 
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LANGUAGE: English 

contribution of intrinsic understood. To assess the 

excitability, in ^pres'en Tt d" SS^J Ch ^ es - 

made from developing ganglion cells in 1 f. f e f 1 P a tch-clamp recordings were 
rats. During a relatively I ^ thS lntact retina of postnatal 

P27) ganglion cells exhibited n^ ^!^ 31 P6ri ° d ^-tnatal days P7- 
patterns\enerated by Xoiariz?^, UnCed , ChangeS in the ^^harge 7 
(P7-P17, typically rLponder^^mainSned ^ The y ° Un ^ st c ^ 

single spike or a rapidly adanti JSh-k d *P°lanzations with only a 

predominant response^ ^i^^Sur^r^J? the 

a series of repetitive Hi c^k -a >- ^ LU " ceils (P21-P27 was 

depolarization*^? anTbTS al'fcelf ^ f ° r dUration ° f the 
These functional changes ch«fct*H«H Jf f es P onded in this manner, 
cell classes identifS by ScSSJ/i^?" 6 ^T^ 91 ™ 11 * defined 
determine if expression of the nnS„7 labelln 9 W1 th Lucifer yellow. To 
of the Na-channel relied to the ScreaLd"" 6 ^ v! 1 ]^ and the kinetics 
ganglion cells described iv c ^ ^ i of developing 

were made from individual neurons Th* Hi ^ v °l ta ge-clamp recordings 
manifested by developing retiwl ff Dt firing P att ^ns 

presence or absence f he c d ° C6ll f did not refle ^ the 

I la tended to generate spikes of lit t T' althou 9 h ^lls expressing 
speed of recovery from SactLation ?! h T^' W±th Oration the 
and this related to the increased excftab^ It 'T!^ increased markedly 
cells. Neurons yielding only a sinJS t I ? ° f develo P in <? ganglion 
were characterized by ?he sLwesJ Eee?^ maintained depolarization 
adapting discharges showed ^Ser^covfrJ^X'" ^ W±th raP±dly 
repetitive firing recovered fa-llZ+ r ^ coverv and those capable of 
suggested that tLse chafes , ^ Na " chan ^l inactivation. it is 

to the different funcS^aTrSe sServedT ? r °P erties ™V -late 
development. subserved by ganglion cells during 
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"SSS jsirsr^: s^sr^ — 


p^^ s ^tXT C r iCOidS ' S — e d a r^ d and 
(CMC) inhibitor mRNA and ° f the *> 21 c y^in-depend3fcki ™ 

Phosphorylation 5 the reS^M* ? nd Virtuall y abolished™ 

P|7 CDK inhibitor, Tn d othej ^-act^ Pr °f eln - E *P"ssi™ oTthe 

remained unaffected. Dexan^fhS 9 CeU cvcle Proteins 

« a p53-indep ende nt Lnner ^at r"'^ 1 ^^ p21 P—oter' activity 

receptors. Transforming growth Lcto^f ? fUncti °"al glucocorticoid 

Sy^f 5?'^ ceSs^f^^^^--- i-uced To? cell 

glucocorticoid re^L^ve ^gLVb't^ 01 "^- "~ 

wh 1C h does not contain Icm^?™? ^ nucle °tides -1481 and -lis. 
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addition, Cdk2 associated kfnf .^ration or P H in F344 rat, t 

lotion of D-type^l ^2,^"* ^llt'^ 

preresection weight by day 7 at ^hT^"'^ live * returned ? Q 
returned to SHAM levels. BiphasL h the Cdk2 activity also 

?H wit h ° bSerVed; the fi " ^ Peai oc^red 011 ° f the Cdk ^hib'itor 
PH, W1 th a subsequent neak in 1 occu rred as early as 6 hours 3 f<-«. 

after PH. Conclusions rlLt\ exp " ssion occurring at 24 to 72 

that cyclins, Cdk'^nd'cdk inhKuo 6 ^ data -PP-t the'con^pt 

Se-L^^^ 

-aeration «, .^L~ - ^~HL 
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The geranylgeranyltransferase-I inhibitor rcvr ooq ^ , 

cell, in G-0/G-1 and induces p21-WAFl/ciPl/SDIl in a SS ^ ^ 
p53-mdependent manner. 

AUTHOR: Vogt Andreas; Sun Jiazhi; Qian Yimin; Hamilton Andrew D; Sebti Said 

TSS <a)H - ^ M ° ffitt — »'02 Magnolia Dr., Tampa, 
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ABSTRACT: Recently we have shown that in fibroblasts (NIH 3T3 a „n *, . 

a '^^^^^hibit • Pr °^ in ^"^^ranylatL ^eadf oTg^/g-I 

cydfdi^SuUon^H rwele^s^ratf St^fn 011 *?" Mt '««^ 
geranylgeranyltransferase-I S S J hUman tUmor cells the 

in G-0/G-1, whereas the LLi^f i lnhlbltor GGTI-298 blocked cells 
showed a differential effect Hp n nSaSe (FTaSe) inhib itor FTI-277 
accumulated Calu and I ttl ^P^dmg on the cell line. FTI-277 

kinase inhibitor P 27-k£p as win L ^ another cyclin- dependent 
results demonstrate tSat GGTasp t ^k-^ E * nd CyClin 01 " These 
induce accum £ p21-W in a^sffT '? St CSllS in ™* 

involves h jeUher P 2^^ SSL. that 

^ E=?fi S^ 8 ^^ coring 
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ABSTRACT: In previous studies (w. Jiana S M K,hn d ^ 

cyclin di overexpression on SbH^St ."JSoi^TSj S*^" °' 

cells had not only incr.alS J?'^ f-*™'" I" 1 """ R«-ccnDl 

Increased levels of the 1,1 T ? * CyClln D1 P r °"in but also 

. . . , J , ^u^ f premature activation of cvclin F-rnw? 

^^iki^^^—^^^ can 
cycle progress"" «Pression of other genes that control cell 
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ABSTRACT: Protein kinase C TWr\ u«. A 
cellular functions ILlu^n H 4 ^ involv ^ in SWerse 
promotion, and cell deaJh ?? £5f!J ent " tion ' gr ° Wth co »tro lf tumor 
suggesting a role JoH^'li c5 [T^T"'^^ be< *™ to emer ^ 
recently, demonstrating a £nSLaTun£°E 01 ' * P3per P ubli ^ed 
control in yeast (Marini M l !! between PKC and cell cycle 
V., Stone, D. E., Traynor-Kaplan A it"?' ^' 0 Buehrer ' B. f Hubberstey, A. 
3040-3052), strengthens this P da?; ThiL S' ' \ (1 " 6) EMB ° J " 15 ' 
cell-cycle-regulated pathways involSng'pS iri^r" °5 , 
indicate that PKC mav be a r^ Jll,, Z 9 V ° th yeast and mammals 

links signal transition pSS^InrSi'cSl 0 ' ^ ^ that 

paper, we will review current data on t J£ ,Ji Y f machln «y. In this 
targets for PKC regulation PKC In rZ.t f yCle com P° nen ts that are 

of the cell cycle at two sites S n^" t0 ° Perate 33 "gators 
transition, in Gl, the overan^Sec^fp^LT 3 ^ ^ 
the cell cycle at mid to late Gl tm « activation is inhibition of 

with a blockage in^he norma"! ILll CyCle inhibiti °n correlates 

retinoblastoma Rb protein presumaW I it °? ° f the tUm ° r su PP"ssor 

reduced activity o? th^ el ^ yc L r n ^TpeL y en t ^ r k^n 9 ase an ctV^ The 
major effect of PKC activaMnn .^ penaent Kln ase, Cdk2, appears to be the 

the increased expression Bf f h . ° f • 5 Partners cyclms E or A, and 
-WAF1 and B27-KIM cyclin-dependent inhibitors, p2 l 

complexel^Kc^Lymefwere^^^^ 16 ° f binding t0 ^lin/Cdkf 
AmoSg the sugJeS^c^Lm ^lu^s^of 

most of the published data strongly imSca^e c , ^' However, 

Phosphorylation and nuclear envelope SsassJmbly 
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ABSTRACT 


matrix signals is not well unde^nH u factors and extracellular 

expression 'of^'er el rcycL^nt^l llJ^? 1 ^'™** factor ' the 
and cyclin-dependent kinase^ ] el ^ nts ' deluding cyclins A and D 

retinoblastoma protein ?pRbf nh^ih " inc "^ed and that 


fluorescent-activated cel^orter analysis, thymidine inco^ration into 
DNA, and proliferating ceMnuclear antigen expression. Tt^fcenhanced 

proliferation occurred wi^T neither a soluble extract of M^rigel 
biomatrix nor with other simple biological matrices. We conclude that 
coordinated induction of key cyclins and cdks, with the concomitant 
suppression of key negative cell cycle regulators, occurs in AEC2 on 
Matngel biomatrix in the presence of KGF. We speculate that the balance 
between cyclm and cdk activation and cdki suppression in AEC2 serves to 
integrate the combined influences of biomatrix and KGF signaling on pRb 
phosphorylation, thereby controlling transit through S phase of the cell 
cycle. Conversely, AEC2 express high levels of cdkis and p53 at rest in 
G-l phase. The latter finding may explain the quiescent state of normal 
adult AEC2 in vivo. 
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Loss of cell adhesion to substratum up-regulates p21-Cipl/WAFl 
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ABSTRACT: Cell adhesion to substratum is essential for the transition of Gl 
to S phase in mouse BALB/c 3T3 fibroblast cell cycle. Loss of cell 
adhesion in late Gl phase caused blockage of the Gl/S phase transition 
and repression of cyclin E-associated cyclin-dependent kinase-2 (CDK2) 
activity. A CDK2 inhibitor abundant in quiescent cells, p27-Kipl, 
was down-regulated by growth factors in serum, and this down-regulation 
was partially prevented by loss of cell adhesion. Another CDK2 inhibitor, 
p21-Cipl/WAFl, which was undetectable in quiescent cells, was 
markedly induced by loss of cell adhesion. In exponentially growing 
cells, loss of cell adhesion also induced p21-Cipl/WAFl expression 
but did not affect the abundance of p27-Kipl. These results suggest 
that loss of cell adhesion to substratum up-regulates p21-Cipl/WAFl 
expression, which plays an essential role for arresting the BALB/c 3T3 
fibroblast cell cycle. 
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the 


LANGUAGE: English 

CD4 + P celL P f ^ S m a!e S BX B^ce'Shlarly Jj£ ""^—r V P^notype 
to investigate cell cycle statu* an* * * " lu P us " 1 ike disease 

determine ?he role of corresnondinf „T* 13 su ? ce Pt">"ity, and to 
vitro acridine orange "JSS^cSS'tSt"^^ £ In 
accumulating memory phenotype CD4+ T cells of HL^ ^ 
are Gl arrested. Lona-term bm^l/ Z of 4-month-old male BXSB mice 

that with advanced age there was a l^T^ % ViVO labeling also show ed 
from predominantlv cvclinJ ^ V ° f the CD4+ CD4 4-hi male cells 

CD4+ CD44-K of oSr l P f lnantlY noncvcli *g- Moreover, the 

proliferation and apoptosL V^naTL^T^ t0 anti -^3-induced 
encompassing riboprobe paJeis far^t.T Ul P robe RNase Protection assay 
we found that the l exhibited Ma7 * and . ^^^^^-related genes, 
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^^nTpareL^^a^b^^i^ri;: thT? ^ ^ P ° Stnatal <^elopment of 
current undeSSandino If tL formatl °n of alveoli, and from the 

alveolar iSSS? ft is mSi^rtSf r ° lling grOWth ° f the 
part on alteration of areolar Ip^iS cS' 1 ^* in lar * e 

studies on the modulation of ce p r n ? r' 1011, Fr ° m recent 

appears that events associated with n ° n ^glucocorticoids, it 
major target for the actions of t^t t P ° f thS Cel1 Cycle are a 
into the mechanisms involved tL eS growtTarrest°o? a t n """f 

changes in the excreL?™ y de * ai ™ t h«one treatment, no 


the 
td decrease 
the 


^my^^JSII"?"-- By COnt " St ' difference^ 
in the extract o? ceSJUSjlT 8 ? Und ' Wlth a pr W< 

factors potentially SJliSS in S ^. ^ethasone^dies of 
strongly suggested^ role" "of p -cm ^ th6Se C ° mpleXeS 

protein was observed in cells treaS'w fv, * dramatlc accumulation of this 
changes in P 21-CIP1 exDre^V™ lth dexai "ethasone. Moreover, 

the posttraKcriptioS "vel JS^S-V" COnt ' olled mostly at' 
P27-KIP1 could be observed Ihese rllu^ 9 ^ • ° decrease ^ the levels of 
glucocorticoids block entr^ If ff re f ults indicate that 

specifically alter'n S^vm'^S ^^ 1S ± f ° S ^ * 
induction of the CDK inhibitor p21-CIPl. complexes through 
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£~ a ^ thes 

DELTA-Raf-l : ER and DE^A-B-Ra^ER elSi^?"^ aCtiVati ° n ° f 
overcome by exogenously added arowS f f 3 6-1 a " eSt that was n °t 
DELTA-Raf : ER kinases led to tllvatld 1™ ■ Activation of all three 
and reduced expression of ^?-Kinf h^"" 10 " ° f CyClin D1 and E 
DELTA-B-Raf : ER and DELTA-rS i pp • "° We ^ er ' activation of 

-dpi, whereas acUva^on^ "DE^A-^f^Rlir^rl 011 ?' P21 
potentiated form of DELTA-A-Raf -ER f 2 u A catal ytically 

induced p21 -ci P i expressfoJ and ell c^d cell cldl^ "T^"' 
similarly to dfttzx-r d^-p.™ ""^ cel1 cycle arrest 

the strength aTSuratL f n\% a L d gna E lSg R L f "^f k • TheSe data s ^^ d that 
biological outcome of activation of this^ influen «=e the 

DELTA-B-Raf :E R activitv It h»™ ? ! i 8 P athwa y- By titration of 
led to activation of /ydL S-cdkTand ° f Raf activi ty 

cell cycle progressionUereas Sher Raf ^S v f ■ C ° mplexes and ^ 
arrest correlating with D 21-Cinl ?■ actlvit y elicited cell cycle 

cyclin-cdk activity UsiSo oSK ^ ductl ™ and inhibition of 
DELTA- ARaf-1 : ER in primarv IJ, fl "°^scent protein-tagged forms of 
demonstrated thai Jm-Sd? w~ ! T fibrobla sts (MEFs) we 
-nner, leading ^1^?:%^ bvV"? V p53 - inde P- d -t 
P 21-Cipl-/- ME?s led to 1 roLst tllnnll raSt ' activat i°" of Raf in 
similar to that observed in otogenic response that was 

These data indicate tLt/Sepe^ron tL^^'n^f 1 ^ gr ° Wth facto - 
can elicit either cell cycI^^LSoJ or cS °" activit ^ 
mouse fibroblasts. The ability SS.f? °f. Ce11 cycle arrest in 
is strongly associated Ttn~ d s abi llt% ^ Cel1 CyCle arrest 
cyclin-dependent kinase J^iiitor ^l-Cio? In eXpression of the 

analogy to alpha-factor arresi In ff^h = P m3nner that bears 

are consistent with a role "or Raf kS" Cerevisiae - These data 

differentiation of mammalian ceUs 3563 b ° th P«*««.tion and 
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kinases (CDK) , and the icti.. ™, , , tC c y clln dependent 
through the cel"cycle 11 InhSSn T " Progression 
inhibitors arrest S =e 11 4„if!iS 3 ° y<:ll r CDK , <:on P lex «' <=y=li"> kinase 
the mechanisms that iL^e respon SleloT he" cfofoEc" ZS'"^ 

;LSTi.s a e „di„ n ihf P c ,s^"^ o£ sp T fL s ™ r 

membranous nephropathy, ^h^rtL^ ""ar^th^'tLgeTo^ 1 

2£jitJ~ of c^rv*"' E 21 a " d p27 limited the kin»« 

"crSs^ in ^ii^S^ni^'.'V"! PH " »"„ an 

«uT^^t^^^ ft - S ^ in concision, this 

Ess: ^iru„i:rShSrt^rs du ?h" " " s ™- - 

given bFGF may be Sue to a £™ "="'" ln """is " ™> nu 

the GEC. aeveJ -°Pment of progressxve glomerulosclerosis in diseases of 
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various types of cells, wf havfrSnUy'f^nd ? ha 3 ? d ^ ferentiati <- of 
apoptotic cell death of plasmacvHr Li i ? fc actlvin A induces 

cells and myeloma cel!s in the n^L I ls " cludln 9 B cell hybridoma 
activin A caused cell-cycle Irr/J 1.*^' W6 dem °nstrated that 
apoptotic cells ir^use B cell hvbSd^ 6 ^f^" bef ° re a PP^rance of 
retinoblastoma protein ?Rbi *nJ hybridoma cells - Phosphorylation of 
cyclin-dependlnt S!i!e Tcn^T " V1 ^°. Rb kinase activity of 
Analysis It expresstoTo genes re^uLJinatb Cells ' 
that activin A suppressed cvcl n n , 9 ? Phosphorylation revealed 
expressed in the hvbridol St D2, the S ° le D " ty P e cvclin S^ne 
haS no effect on e^esston S ? activated P 21-CIP1/wafI but 
CDK6) and other CD^SibUors S} 1 ^^ (CDK2 ' CDK4 ' 

Modulation of cyclin D2 and £l-S£5£i el ^ pl5 ' INK4b ) ■ 
decrease in level of cvclin S™ expression resulted in a 

CDK4 complexed with P S-CiSi/waS mo? P X ^ increase in level of 
cyclin D2 partially abroSSn ? ? 6 ° Ver ' over expression of 
arrest in ?he nybrLomi Hells. ° f Rb Phosphorylation and Gl 
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es 

a 


^ ~ k r If r v ~- - 
uv e i s of p27 pr „ te r„ s " «" "■>«»• 

lines transformed by Elfl and in „"Sl Sis ^.'1" 

able to interart- uifK 0 //i , ^ C11J5 * Kat p27 was 

amounts of i-at- ^ p^t,o 

and cyclin A/D in rat cells, but the 
transformed ^iffanS S^^TtS;." f ^ ent betw -n 
complexes of rat P 27 may be mo^ted^E S Sr* 10 " ° f Stable 
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S up^e Sse P s re D V ;r ty^lTs ^lllT^ ^ ^P—lol (PRL , 
liver after partiaf S^t^t™ ™f C f P - mediated signaling in rat 

regulates the expressx^f of g^ involS' irce^r^ 6 ? if PRL lively 
Immunoblotting assays showed thtt * nvolved in cel1 cycle progression. 
Cdk2, p21-WAF?, anS p 2 ?-KIP? did nit W ^ lGVelS ° f CVClins A "d E, 
liver tissues from either vihS? significantly change in 
However, the levels of PCNA^d PCNA^ " tS a£ter PH - 

remnant liver in response to PRL tnt^ ma f kedl V decreased in the 
activity of nuclear 43kDa CREB wat Slmilarl y' PCNA-CRE binding 

levels were not altered We suggest SrPRT^' al ?° Ugh the Pr ° tein 
PCNA-gene transcription by in^eKri™ with^ 9 ** 1 ^ 1 Y re 9 ulat " the 
induction of CREB binding to the cre L^ cAMP/PKA-mediated 
synthesis in regenerating rat Xver q thereby su PP"sses DMA 
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exists between cell prlufe^foi " eukarvotes an d the relationship that 
is governed by signal traSucMon n " nC6r - The eukaryotic cell-cycle 
cyclin dependent Snase S> anS ?f hWaVS ^^iated by complexes of 

study was performed tTidenS/^f e^L^n" iT'^ Pr ° teinS ' Thla 
expression following physical and ahZ^ t ^-cycle control protein 
growth. Protein levels ceU cvcle^S?^ """^ ° f hepatic Cel1 
(CDK 1,2,4,5), cyclin protSns ^A B Dl Cyclin dependent kinases 

nuclear antigen (PCNA) tumS %, J d E >' P r °liferating cell 

inhibitory P~tei^pi 6 !^ "^S^ 0 ^"- <Pf3 and Rb,f and CDK 
examined in F344 rat f n i 1, and P 27 -Kipl were 

of Wyi4,643 over 96-^ eT?^ cou^sef « a -ingle dose 

and PCNA protein concentration "qu^nt £ed ^zS^' CDK1 (p34 " Cdc2 » 
increased beginning at the 24-h tim* ™7«* I A ' Were S1 gnificantly 
3.7-fold for partial hepaLctomy and 4 2-Vnf 3™?^ f 48 h < 6 - 9 " and 
respectively). Dif f erent- i a 1 pffl t d 3 - 3 ~ f old for WY14, 643, 

mediators c&4, CDK5^ and cyclin D3 Sjf^J With the G1 cell-cycle 

CDK inhibitory protein concSt^?L^ ? P 27 " 1 ^ 1 
induction of dn£ syndesis and SSo^fV" accordanc e with the 
there were dramatic diflerences in n53 n ^ ln3Se aCtivit y- In addition, 

Proliferation, 


^-^"otoSrc 0 ,"^,"^" 5 " 31 'ion pathways ^ ulat . d by 
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The regulation of Seae nJL^ * ' dlf feren tiation and apoptosis. 

homeosLs,! ! wheleafrt* *f°^ "f! " f. 6 ?'" 1 . t0 ^lopment and^Lsue 


homeostasis, whereas dvsreauTaM™ „ i" 1 E ° aevelo P^nt and tissue 

growth rate and cloning in wf? ami ?n f ■ * ^ a f urin 9 col °^ formation, 
formation in nude mice ill- 9 ° ZaCl abro <J ate d tumor 

induction of ^nSSS^aSStS^i 1 ^^^ 8 aCtiVity ° f Zacl was due 

Zacl-mediated apoptosis was unrelated to cell cvcTe SJ' ^ „ 
was independent of aDontosi* inrfi „?. cycle phase and G-l arrest 

and cell cycle aweat^S ±s thus J**""* C ° ntro1 of ^optosis 
concurrently inducefapoptos^ a^n Jycle ™ S P " 
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"wJo S5 C S°^? nowever ^ <>' fibroblastic cells 

for this effect 1 ' the molecular mechanism that accounts 

mechanism Jl^JSco?"^/ 6 ^ Undertaken elucidate the 

mouse L929 fibroblSuc ceSS SdmoTof d^v ° f P rolife "tion of 

Phase fibroblasts prolongs Srp^T^riSSSS 11 !^.^^^ is 


abundance of another cyclin kinase inhibitor, p^-Kip? renins 

sssus sr3- r - — ~ n £ L ition D£ 
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ABSTRACT: This study examined the expression of murine hepatic tumor 
attributed to the expression of cell cycle inhibitory proteins. 
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induction of myogenin Jnd of h \l 11 \ ? y0genic P rocess after the 
becomes notably pSoJphorvlaLS *L h the indUCed Rb ' however, 

activities of cycliSSepeJden?' Jnas^Y^P^ Pr ° tein levels and 
and in transforms oTeUher i£ rl^ Untransformed C2 cells 

permits differentiation) u"pon a S£f? ^ c yt°Pla S mi C mutant NKT1 (which 
mitogen-poor differential-?™ V ^ ™ gr ° Wth medium l GM > 
remaL e d P constant aS cdk6 levari re L J"" ff e Shift ' Cdk4 lev ^ 
minimally increased onl? in SVLT cells ?vc!^ ^ tyP6S; Cdk2 

in all cell types, and cvclin nl III Y t W3S downr egulated in DM 

SVLT cells than in the oSers, in conSt ^ lw in 

between SVLT cells and the other Lnf 'k dramatlc difference 
which essentially disappeared (L Zrl? °^erved for cyclins E and A, 
cells upon the sMft TrlToM to DM? where^eTincr " ^ NKT1 

Concurrently, cdk2 activity ceased in r ! /^, 1633 ^ ln SVLT cells - 
persisted at 20% of the GM level in SVLT cefls h^'V 11 ° M ' Whereas ifc 
detectable in all cells only in GM Cvclin E and f act * vit y "« 
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^^iSTdu^ WhiCh »y digger G-0 to G-l 

thymidine uptake indSteS thaf . k examined - ^ vivo 

DNA synthesis appeared from 2? to fj T £ gan ab ° Ut 18 h and the P eak of 

first detected at SnJLSj er . °P eration - Myelin E mRNA was 

expression of cyclin B ^^SSt^.^^t^J *i h ' ^f" 8 " 
Cdk4 mRNA in normal rat liver was clear?! Zt t J Expression of 
significantly at 9 h after 2 detectable, increased 

On the othe/hand, an "crease in Z/n in « eased up to 24 h. 

h after the surgery and Cached plateau P £ llV*. " 6arlV as 3 

expression of CK!s which may r^i:t\ e \ U ct\^i^^ h of^L^ C e dno^ ex 


tit Svef :h r er r e e a 9 s en : 2 r rj?M 7 ; KIP1 Pr ° tein ™ detected ^ 
B21-C1P-? I p21-CIP^rotein was not. Expression of A 

p21 C1P l protein appeared early as 3 h and h. W 


jormal 

L-ClP-i nr^Iu **" "Wo«in was not. Expression of 
C1P 1 P rote m appeared early as 3 h and h. ™ 
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with keratinocytes with a disruption of Ihe'closSv'relatef^r^ 65 ^ 
not P 27) deficiency causing a drastic down-modulation of 


differentiation markers l^ed with th* * . 

terminal differentiation mErZ J* geS ° f the^ratinocvte 

undetected role of Sl lXZT' ' r6SUltS reve *»° far 

function is specmf as it ^ZJT'T^u' demonstra te tSTthis 
P 27 molecule, and poin? to an e^ b ^. a " ribut ^ to the closely related 
terminal di f * essential involvement of p2 l in 

suasion: fSrentlatl0n C ° ntr01 ' WMch «y — t fo/its role in tumor 
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^SiLT^/ir^ " 11 f'ff the castrated 

JSSSSXSSS^J.S - """--^ata. T he 

^ef=L^^ 

complexes were formed at 48 I than at Ll'S a/^^ D1/Cdk6 
Dl/cdk2 complexes remained tL Lme Furth^Lre ^th^' CyClin 

increased after .nHr^n ^ , Uie ' P* 27 Kl Pl dramatically 

the peak ofp"a?"trp r oliferatS' "SV^ indu « i <>" »«" le.» at 

The results preaentld P „«e thtt 5 P" lif "«"» «« lo». 

wen controlled prostate regeneration. 
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m ^~^^^l^^ gial cel1 ^ - 

and the progression of g ™ L a mesangial matrix accumulation 

non-renal cells in vitro is h ! Zv. 0611 P rolif eration in 

specific cyclins and their cata^vK „ - ^ ° f the ""-cycle by 
(CDK) . cyclin kinase Ji Sl^^ 'f' CyClin de P e ^ent kinases 
cell-cycle progression. However S'S '"^ration by inhibiting 
proteins in the kidney and Tn r4naf dSf !f °! cell ~ c y c ^ regulatory 
we studied the expression 0^2?^! SwtilnlT ' ^ determine this 

and rats with experimental mesanaial «™?f? ?? ^ V1V ° in normal rats 
(Thyl model). Normal quiescS? »J JiS^ ^ ^^erulonephritis 
expression for Wafl, sdil Can?m V^T 9VS a diff erential 

mesangial cell prolif era i n P L ( ? 21 ' Sre low ' The 0 ^et of 
with a reductlon^n^!^ ^ ^^-erulonephritis is associated 

proliferation is maximal SesanSl ceU TrTl^K™ 11 . 

associated with an increase in 7 Proliferation in vivo is also 

increase in expression anracti^uTfo^c^^ 31011 °f A ' * nd an 

cell proliferation was associated wi I' * resolu ti°n of mesangial 
P 27-Kipl, while the expression ?or * " t0 baseline levels fo? 

substantially p„v*-v, for P 21 increased 

maintained' & W^S^aSISS^ 06 "?; 1 "I>«»»i» 

provide evidence fo ? a complex in tern i pr °^ lfe f ati °n- These results 
proteins during the gLmerS^ ^terplay of cell-cycle regulatory 

increase in CDK2 expression durinaC^ ^ J" 3 "* in ViV °" The mark * d 
sustained increase in p^ exp^ssLn P rolif nation and the 

mesangial cell prolifeSw^^^ii^ In* reSOlUtion of 
certain cell-cycle proteins mav diffL ? ?! 1V ° ex P re ssion of 
cells in vitrof proteins ma y d ^fer from that described in non-renal 
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Linking protein kinase c to the cell cvcl^- ■ 

m NIH3T3 cells alters the expressio^? V f P1 ° ex P ression of PKC-eta 

cne expression of cyclins and Cdk inhibitors and 


Tova; Bechor Edna; Doki Yuict 


Schieren 


Weizmann Inst. Sci., Rehovot 76100 


induces adipogenesis 
AUTHOR: Livneh Etta (a); Shi 
Ira; Weinstein I Bernard 
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^3^ar P S««J[^roS enC ° d ^ S 9 faMly ° f 6nZymeS Seated in 
very tittS"^*^ L^e^tTthe Tl *'™>"°»- 
protein kinase c to cell cJclScontJnf « lat mechanisms that link 

expression of PKC-eta in NIH3T3 f^l n f^Jl* r6p ° rt that' ectopic 
phosphorylation of the Rb Irl tli lbr ° blasts blocks the normal 
enter the cell cycle PKC eta ^J. 1 " cultures restimulated to 

increased expression' ofcyclLs E Tbirnot 061 ^ 1 " Pr ° gram that includes 

-ibit- 1 ^ the 

hormones. Thus, PKC-eta induces aSred exSesSioToT 36 t0 f di P°* enic 
related functions, which may contribute to ? S abmtv rT^ C ? U ° VCle 
cellular differentiation. ability to promote 
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proves"'/ Se^n^^rbv'bfnSc 311 /"^ 6 ° £ ? " hibit1 '" 

Because of the ?u„cSn 6 Beckwith-wiedemann syndrome. 

Of P57-KIW „e uZ:: Xt™™'**™"™- "a chromosomal 

location 

mutations of KIP2 if a cohort of i?l t Y 8e " Ch f ° r P otent ial 
sarcomas and 51 Wilms? tutors T^e KIpTa^ 00 ^ 0 ^ ° f ?5 S ° ft tiSSUe 
Southern blot, comparative ^ij^e^^af ^Sn-IJn^^ I^^j 2 ^ * 


^.™^S^o?akSS Z sequencing ass ^ s in 

encoding the cyclin-depenoRt kinase inM^"' m f ations a #>e region 
the tumors analyzed. The absenc K " y d ° main t found in 

these tumors arise due to deS"s ft T\ mght indicat * that 

Alternatively, similarly to the LuL \™J V llnked but se P*rate locus. 
KIP2 could occur via genomic ^mprTnUng gU6 ' inactiva tion of 
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~ T 2 LI rS'SS al S^2S tB C ^ Cyclin-Dependent Kinase 
-Kipl were examined during in vUro Mff p21 7 Cl P 1 and P27 
embryonic stem (ES) celis es ~n dl " erentla tion of mouse 

Differentiation IniiSory Acti^tWLeu, ^ J" P resence °* 

express very low levels Jf ? nhlbitorv Fact °* (DIA/LIF) 

P27-Killl CDK inhibitors, whUe v d/cuk? ^ P 21 "^ 1 a ^ 

activity is undetectable wi ^ n ^/CDM-associated kinase 

differentiation, resuUs'i! S d ! W ° f ° IA/LIF ' Which ind ^es 

Up-regulation of S cycUns occ^rX*^ Up ~ r ^ la ^ of all. 

levels of mRNA, concLSSt?"^ ?^ti;.K ±n ^ stead y-tate 

Goosecoid, two early markers n f " 5 activation of Brachyury and 

cells from the epitls of the eS;^^ f f erentlatlon - Similarly, 

do not express any cyc lin D/CDK4 ™? ostln « )1 * nt *tion mouse embryo 

upregulated at gastrJlaUon anS earTv These . are Progressively 

«lla are not growth-a^res^ed bv LI 9 an ° genesis - DIA/LIF-stimuiated 
specific inhibito? of CDK4 and CDK6 °£f rex P ressi ° n of Pl6-Ink4a, a 
may be regulated by a rniSma? mSLnilm ^ the G1/S t«nsition 

cells. Induction of differential™ t m ° USe embrv °nic stem 

sophisticated mechanism Solving boL cvJv ^ establis ^ent of a more 
xnhibitor-associated control S"?!^.^^™; "* CDK 
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ABSTRACT: Treatment of NIH-3T3 cell <* *•«,«,„• 

growth factor (NGF) resulted In r cSat^oTof™ ^ MrVe 
stopped dividing within 24 h of Ncr ! 2 f growth. Cells 

long as NGF w».%re.«?/^u^Iw„n!^GTsSi led f t ? h diVide " 

NGF caused a prolonaed activ»M«n ? 9 of the cel1 cycle, 

relative to EGF? NGF treatment of °f.^ to 9 M ;;fctivated protein kinase 

p21-Cipl/WAFl remained elevated for at least 4fi \ i«Tf • 
addition. EGF had little eff^? o, 1 ^ 8 h followin 9 N GF 
same parental cells express fna P 21 - Cl P 1/WAF1 expression in the 
cellscompletely inhibited til activlT" f f K rece P tor - treatment of 

kinases CDK2 and CW4 inhibition Y , °5 c y clin - d ependent protein 
in the amount of ; VV^, !" C ? rreJ : ated Wlth a 10-20-fold increase 

of CDK2 and CDK4 Sere decreed I C ° K2 and CDK4 - Levels 

however, levels of cyclin E anri ™ I n> NGF treatment of cells; 
indicate that NGF can induce rel c yclin D were increased. These data 
through modulator StSp^^^eS^LS 11 '?"' 
distinct signals are generated by Trll versulthf lev ^ ^ 
cells. y versus the EGF receptor in NIH-3T3 
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deprivation, lovastatin fJLf™ g f ^ Cycle by growth factor 

found that the level of llTlT^', °f " ltraviolet irradiation. We 

growth factor deprlvatfof ^c'^ShSit^' iTgT^ ^ * 
predominantly monomerir ^h-v^^k 1I11UD1 ^ion. in GO, P 27 was 

residual cycL^t^ SS^riTsrSro?",; 88001 ^ With 
with cyclin Dl cntdot Cdk4 ,nH ,„ I?2 ' ! f p27 was associated 
Cdk2 a^ cells eSSrS S p'ha^ ?he Jos" oT^mo^ ^ CyClin * Cntd0t 
as cyclins accumulate in Gl J. consistent wSh ™ n ° meriC P 27 P° o1 
data showing that p27 binds b!tw J! , he in V1VO and in vitr ° 

than to monomeric CDKs Tn " cyclin cntdot CDK complexes 


degraded more rapidly tLWRi ll° r ' becaus e cyclin dAs 

binding of p2 7 to cvclin a L , MS 3 trans "nt incrlSe in 

cyclin Dl cStdot Cdkf actJ as T Cdk2 -. Th ^ data suggest that 
redistributed ?rom ^yclxn Dl cnt^c'd^tf" *V' p2? 18 
complexes during s phase or when Ln J YClln A Cntd0t Cdk2 

deprivation, lo^astatJn treatment S " " rested *>y growth factor 
similar principle of redlstrSut^n If W " radlatlon - " is likely that a 
^other instances of ce" cycle arrest ^ " USed by the Cel1 in 
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"^^-t^l^^^^ regulators of cell 

several G^l c?clin/cS r^i P "^t-binding inhibitor of 

Unlike ClP^Sj^s^o^iS:;;^ SI 15 c ? c "» pendent, 

arrests cells in G-l cntd" p5?-k?p2 nS' ■ ° V " ex P ressi °* of p57-KIP2 
Mouse p57-KIP2 consists of f 3 ^ P rot f^s have a complex structure, 
amino-terminal Cdk inSbiLS h Structurall y distinct domains: an 
acidic-repeat reaioi ™h Y f^"' 3 P rolin e-rich domain, an 
P27-KIP1 P Huma^ p5?-KIpf aLllllTT™™ 1 d0main c ° n *"ved with 
carboxy-terminal P doma ln buTE re^Y^f ^ "* 

^^^^^ 

^^E^^B^B^ ~- -1 

development and different^ L u i the Cel1 cycle durin 9 
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ABSTRACT: Progression through the cell cycle is catalyzed by 

cyclin-dependent kinases (CDKs) and is negatively controlled by CDK 

^KlPrrnr^ 13 '; We 5™ iS ° lated a " eW ^ the P 21-CIP1/ 
P27-KIP1 GDI family an d named it P 57-KIP2 to denote its apparent 

S eC ni ar maSS 3 ? d hi9her similar ity to p27-KIPl. Three distinct 

f11^ Jn/ ere that diffSr at the Start of their °P e " "ading 

5"™* and correspond to messages generated by the use of distinct splice 
acceptor sites. p57 is distinguished from P 21 and p2 7 by its 

=^nr/° mail \ StrUCtUre - F ° Ur distinct domains follow the heterogeneous 
amino-terminal region and include, in order, a P 21/ P 27 

lr^l e 1^ K t n !? ibit ° ry d ° main ' a Proline-rich (28% proline) domain, an 
acidic (36% glutamic or aspartic acid) domain, and a carboxy- terminal 

^ 6ar / argetlng d ° main that contains a Putative CDK phosphorylation 
site and has sequence similarity to P 27 but not to P 21. Most 

HtlT o57 d js T t OUS i S l S ° f 3 n ° Ve1 ' tandeml y repeated 4-amino acid 
T i no if/ P tent lnhlbltor °f G-l- and S-phase CDKs (cyclin E-cdk2 

cyclin B-Cdc2. In mammalian cells, p57 localizes to the nucleus, 
™? ia ^ G 7 1 CDK com P° nen ts, and its overexpression causes a 
complete cell cycle arrest in G-l phase. In contrast to the widespread 
expression of p21 and P 27 in human tissues, p57 is expressed 

llvt^T 5 ^^™™^' 35 3 1 - 5 " kb Species in Placenta and at lower 
levels in various other tissues and a 7-kb mRNA species observed in 
skeletal muscle and heart. The expression pattern and unique domain 

ce\Tcyci e e 0 c f o^ror ggeSt ^ ™ ^ 3 ^"in 
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ABSTRACT: The P 27-Kipl ( p27 ) gene encodes an inducible 

inhibitor of cyclin-dependent kinase activity. Using a murine P 27 
llottl ' WS ° btained a human CD NA clone and subsequentlyused it to 

111 aene JV^t T ^ ^ The C ° ding r ^ ion ° f th * human 
P 27 gene was contained in two exons. Both the amino acid sequence 

and intron-exon organization of P 27 were similar to those 

S^w!^ 1 ? ^ nd J: 0r the related cyclin-dependent kinase inhibitor 
P 21-Wafl ( P 2i) . The P 27 gene was localized to 


chromosome band 12pl3 by combination of somatic cell hybrid and 
S U ?;S C ? ln ^ tu 1 h y br # a tion analyses. The p2 7 gene 11"? 

thought to control the^gukocyte cell cvrlP a nH i-hl n^Wu 
band is known to be deleted in iLJeSii. ^eSnnha"^^^^ 1 
gene may act as a tumor suppressor gene in leukemias. M thought 
hemato^ t0 i reS f de the minimal re * ion ° f chromosomal losf if 
f ! ™ giC , mallgnanCieS ' n ° mutati °ns of P 27 were observed in 

f 13 S r P ^ S ; Ha P loi n3ufficiency of P 27 may confer a growth 
advantage to leukemia cells. y 
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^imSicatld tn°rf J 2 ™ 1 * 1 ' 3 cyclin-dependent kinase inhibitor 
* G1 Phase arrest bv T GF-beta and cell-cell contact 

P27-K 1P 1 associates with cyclin E-Cdk2 complexes in vivo and In 
vitro, prevents their activation, and inhibits previously activated 
nEX « and P 27 ^^ 1 overexpression obstructs cell enLy Sto S 
E cdk? P27 "f lpl Potently inhibits Rb phosphorylation by cyclin 
E-Cdk2, cyclin A-Cdk2, and cyclin D2-Cdk4. P 27-Kipl is hiahlv 
conserved and broadly expressed in human tifsues'and its^NA levels are 
similar m proliferating and quiescent cells. p 27 -Kipl has a region 

tLnSotioris 13 ^^^, 0 P 21 -^ 1 ^' the cSk inhibitor whosT 
transcription is stimulated by p53. A p27-Kipl peptide 

corresponding to this region retains Cdk inhibitory activity We suaaest 
^r^^^r P " ™ -11 proliferation^ 
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ABSTRACT : Rat lymphoid cellA-ARS i ■ A 
adult T-cell Skernia ce"^ infT° "J 12601 by cocult # with 
newborn, inbred WKAH/Hkm rats in mos a P« r j£ one *"y injectefFinto 65 

discernible 7 to 15 dayT alter Sa^nf f , tUm ° r nodules were 

rejected within 5 to 6 weeks Two rT« t^™ bUt Were c °n,pletely 
gait disturbances and pSlysis of £f m 'S ?° tUm ° r n ° dules exhibited 
transplantation. Histological and he^^i T 3 t0 4 Weeks aft « 
that a lymphoma/leukemia-Uke disease JST^ exarainati °n= revealed 
rats, and the T-lymphoid n tint ZLul , d6Velo P ed in °™ of the two 
peripheral blood mononuclear c £™ establish <^ from 

cells were transplanted into newoLn w^/^m^/^H the . WLeuk " 1 
lymphoma/leukemia-like disease with? n «T , ' the animals died of a 

transplantation, in cont s n h several weeks after 
Southern blot and a ™ a , f ejection of the TARS-1 cells, 
retained the marker SrSsomes and h,?^^ that WLeuk " 1 cells had 
(HTLV-l, integration pSerns of ?t J-lymphotropic virus type I 

additional specific chromo^L V P f rent Cel1 line ' TARS-1 . The 
found in the P Wl*S!i C 2^"^^J"ie. 3 P+ , t ( 12 ; 13, , and Xq + were 

Progr^^^ 
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"nd^^rfrrsr^??- g l ™ > 8g - 

composition of each protein weL^erm^ "J* Se< * uences and amino' acid 
adds encoded by the provira^NA sea^c^ f ^.pared W±th the amino 
results show that each of the ouriS f thS ^ gag 3«ne. The 

product derived from the predicted orLa™ J' 9 cleavage 

gag gene (Pr77gag, and the" order In Pr77 translationa l Product of the 
p27-pl4 (where n respresenJs lltrJSJl** 9 ." P 10 -PP 2 l-p8"P3-n- 
identified among the JurSed Irnft f residues that were not 
initiator methionine and has . P £r£Eii" PUrif±8d Pl ° gag lacks the 
to the N-terminal gly C i ne " a Jd2 J^ctS^? thT^ ^ ^ linkage 
gag gene. The cleavage products are y the Second codon °* the 

Pr77gag, and the C-term^al reside ^ nt t nUOUS . ln the se q^nce of 
codon of the gag gene. Tana log f with c^e^retro^ 0 ^ by thS l3St 
viral nucleocapsid protein, plOoaa ls th?f, UUS6S ' pl4 ^g is the 

the capsid protein of mature^? 9 ProSol^c'cl Pr ° t6in ' • Md p2?ga * 

proteolytic cleavage sites in MMTv 


pr77gag bear a striking r^mblanr^ ^ 
precursors of D-type retMK™ cleavage sites in tWgag 

have similar specStSj" ' suggesting that these Q J 

1989 

? ds 


Set items Description 

?J 7259 P21 AND (INHIBIT 7 ) 

5082 SI AND PY<2000 

S3 65 S2 AND PLANT? 

It 61 RD (unique items) 

ZZ. 1 S4 AND TRANSGENIC? 

S6 5017 S2 NOT S3 

H 54 s 6 AND TRANSGENIC* 

11 38 RD (unique items) 

S9 4963 S6 NOT S7 

S1 ° 73 S9 AND STEM? 


Sll 351 


S9 AND BLOOD? 


S12 410 S10 OR Sll 


S13 371 


RD (unique items) 


S14 221 S13 AND GENE? 

2 S14 AND EXPAND? 

S16 27 S14 AND P27 

til n2 V>} ^ P2? mD (M0USE 0R ^T) 

S19 III J" ^ P2? ^ ( M0US * OR RAT 

^ 248 S18 AND PY<2001 


S20 192 


s s2 not s3-s20 


RD (unique items) 


5082 S2 

65 S3 

61 S4 

1 S5 

5017 S6 

54 S7 

38 S8 

4963 S9 

73 S10 

351 Sll 

410 S12 

371 S13 

221 S14 

2 S15 

27 S16 

4 S17 

313 S18 

248 S19 

192 S20 

S21 0 S2 NOT S3-S20 

? s s3-s20 


65 S3 

61 S4 

1 S5 

5017 S6 

54 S7 

38 S8 

4963 S9 

73 S10 

351 Sll 

410 S12 

371 S13 

221 S14 


2 
27 
4 

313 
248 
192 

522 5239 
? s s20 not s22 

192 
5239 

523 o 

? ds 


S15 
S16 
S17 
S18 
S19 
S20 

S3-S20 


S20 
S22 

S20 NOT S22 


Set 

items 


*7 o c n 

/259 

S2 


S3 

DO 

S4 

Ol 


1 

S6 

0U17 

S7 

54 

S8 

O 0 

S9 

4963 

S10 

73 

Sll 

351 

S12 

410 

S13 

371 

S14 

221 

S15 

2 

S16 

27 

S17 

4 

S18 

313 

S19 

248 

S20 

192 

S21 

0 

S22 

5239 

S23 

0 

? s s2 

not s22 


Description 

P21 AND (INHIBIT?) 

51 AND PY<2000 

52 AND PLANT? 

RD (unique items) 
S4 AND TRANSGENIC? 
S2 NOT S3 

S6 AND TRANSGENIC? 

RD (unique items) 

S6 NOT S7 

S9 AND STEM? 

S9 AND BLOOD? 

S10 OR Sll 

RD (unique items) 

513 AND GENE? 

514 AND EXPAND? 
S14 AND P27 

SP1 AND P27 AND (MOUSE 

P21 AND P27 AND (MOUSE 

S18 AND PY<2001 

RD (unique items) 

S2 NOT S3-S20 

S3-S20 

S20 NOT S22 


5082 S2 
5239 S22 
S24 o S2 NOT S22 

s s9 not sl0-s22 


S25 
s sl0-s22 


4963 

S9 

73 

S10 

351 

Sll 

410 

S12 

371 

S13 

221 

S14 

2 

S15 

27 

S16 

4 

S17 

313 

S18 

248 

S19 

192 

S20 

0 

S21 

5239 

S22 

0 

S9 NOT S10-S22 


73 S10 
351 Sll 


S26 
s9 not 


410 
371 
221 

2 
27 

4 

313 
248 
192 
0 

5239 
5239 
s26 


S12 
S13 
S14 
S15 
S16 
S17 
S18 
S19 
S20 
S21 
S22 

S10-S22 


S27 


? ds 


4963 
5239 
0 


S9 
S26 

S9 NOT S2 6 


Set 

1 1 ems 


SI 

7259 


S2 

5082 

si AMD py<"9 nnn 

S3 

65 

S? AND PT.ANT7 

S4 

61 


S5 

1 


S6 

5017 

CO MOT ^"3 

S7 

54 

S6 AND TRANSGENIC? 

S8 

38 

RD (unique items) 

S9 

4963 

S6 NOT S7 

S10 

73 

S9 AND STEM? 

Sll 

351 

S9 AND BLOOD? 

S12 

410 

S10 OR Sll 

S13 

371 

RD (unique items) 

S14 

221 

S13 AND GENE? 

S15 

2 

S14 AND EXPAND? 

S16 

27 

S14 AND P27 

S17 

4 

SP1 AND P27 AND (MOUSE 

S18 

313 

P21 AND P27 AND (MOUSE 

S19 

248 

S18 AND PY<2001 

S20 

192 

RD (unique items) 

S21 

0 

S2 NOT S3-S20 

S22 

5239 

S3-S20 

S23 

0 

S20 NOT S22 

S24 

0 

S2 NOT S22 

S25 

0 

S9 NOT S10-S22 

S26 

5239 

S10-S22 

S27 

0 

S9 NOT S26 


